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 dĞǸ1994 ùzǢ-ŇǄĮ{@5<)ǸźßðųŨţčƯO`PcČÊ
<źßðųŎƚ½ó(.Ǹ1996 ù) 2003 ù- 2 ùǠ@Ǥ'Ī©ſƇőú
2,400@ǉ';Ǹ±ī·Ơ+ŇǄĮ{)+%'<-9+ŝŌ
@ƟĦ)'Ǹǡİ®ǖ(.SDX^JL±ī-êr5:=<9,
+%'"7--ǸãäĶÐ-ĉƃ<Į{hģŸ(<)ǸSDX^
JL±īê-á)+%'< 
  (ǸƄ 1ƈ(. 1ŰǸ2Ű)7,Ǵŗī´ƀ·Ơ)+<Áż-Ɛ5
º?ǸƄ 2 ƈ(. 2 Ű,hƜǈĶÐ@ê<"6-ğƝĞōǸƄ 3 ƈ(
6
.āįÛ´ĶÐ)='"SDX^JL)CP[B`ZCIZN-±ņ)
´ǝ@ŅǋǸǡİ®ǖ,<SDX^JL±ī-ÉËŢţĆ,&'ĺ
ƽ" 
 
.6/ 	",0 
 
6 +  * 
 ǡİ®ǖ(.ǸǐůǙǌç,'SDX^JL±ī-êr5:
=<9,+%'"7--Ǹ´ǝ8KC]cMÁǆƅ,'ćÓ-Ƭſ
ì+ǸãäĶÐ-ĉƃ@·Ơ)<Į{hģŸ(<-)ǸǙǌ
ç,<SDX^JL±īê-á)+%'< 
  (ǸĬƈ(.ǡİ®ǖ,<SDX^JL±ī-ãäª-"6,Ǹ1
ŰǸ2Ű)7,Ǵŗī´ƀ·Ơ)+<Áż-Ɛ5º?Ğō,&'ĺƻ
" 
 
7 #	 & 
 ƿǱ.Ǹ2009ù: 2011ù4(źßðųŎƚ½óǶźßðųŨţčƯO`P
cǷ(åğ"1 Ű,.ļġŢ:ġŢÁż- KD500ǶűéŗúǶzgǸ
RMǷ100ǷǸLG3520ǶRM110Ƿ90 34B39ǶRM115Ƿ- 3ÁżǸ2Ű,.k
Ţ:ļĥŢÁż- 31P41ǶRM120ǷǸNS813ǶRM125ǷǸSH3817ǶRM125ǷǸ3470
ǶRM127Ƿ90 30D44ǶRM135Ƿ- 5Áż@ƿ""#Ǹ2Ű- 31P41
. 2009ùǸ3470. 2010ùǸNS813. 2011ù,.ƿ+%" 
 1Ű.Ǹ2009ù. 4ĩ 6ĠǸ2010ù. 4ĩ 1ĠǸ4ĩ 8ĠǸ4ĩ 16Ġ9
0 4ĩ 21ĠǸ2011ù. 4ĩ 1Ġ90 4ĩ 27Ġ, =!=ĘżǸ2009ù.
7ĩ 27Ġ: 29ĠǸ2010ù. 7ĩ 28Ġ: 8ĩ 11ĠǸ2011ù. 7ĩ 27Ġ
7
: 8 ĩ 11 Ġ,ǴŗīǶU\HZC` 5Ƿ,Ǔ"Ĥī@Űã,´ƀ"2 
Ű.Ǹ2009ù. 8ĩ 3ĠǸ2010ù. 8ĩ 4ĠǸ8ĩ 11Ġ90 8ĩ 18ĠǸ2011
ù. 8ĩ 2Ġ90 8ĩ 12Ġ,ĘżǸ2009ù. 12ĩ 2ĠǸ2010ù. 11ĩ
30Ġ: 12ĩ 10ĠǸ2011ù. 11ĩ 21Ġ: 12ĩ 5Ġ,'Ǵŗī4"
.zǢ,ŮŗƷǍ4=+)Ĝ"Ĥī,´ƀ""#Ǹ2010 ù- 8
ĩ 4Ġ90 11Ġ,Ęż" 30D44.Ǹ10ĩ 30Ġ,xǎ@Ǐǒ"¸ǭ,~
ýǭ-ÿǨ,9;}ŕ%""6ǸƊŗī4".oŗī( 11 ĩ 11 Ġ
,´ƀ" 
 ƿǱ¬.Ǹ1 ¬Ŧ@ 3.2m×3.6mǶ11.52m2Ƿ)ǸĮǠ 80cm	ĵǠ 18cmǶĶ
Ĺèú 6,944Ĭ/10aǷ( 2Ɖ&Ęż'ǸSDX^JL- 4–6ƪī,Ǡü4
".ƴĹ'Čä-ĶÐèú,"ǘƘ.ǸnÕō,9; 2009 ù. 2 ³ăǸ
2010ù90 2011ù.Ężī), 3³ă" 
 ğƝ.Ǹx¤,Ś1AÒƝ 7t/10a @ğŤǸĘżĤ,ŷã 48kg/10a
ǶN10kg/10aǷ@ğŤ"Ǥƨ¥.BSZM`bWSZH^c\ňÀ¥@ŀœ
Ťǝ(SDX^JL-ĘżĀ,ÉØĚô" 
 ´ǝǃĴ.ǸƿǱ¬-i 2 Į@ǤkÞ 2 Į@'´ƀǸƿǱ¬),
´ƀ"@Ʀƪǖ)ǥžǖ,'ĝǳǛ@ŒäĀǸ5–6@ƏĜ
' 70( 48ĤǠpŘ'pŜǛ@Œä" 
 ĶÐīǠ-Ī©ſƇőú.ǸĘżƙĠ:´ƀĠ4(- 10Ñœ-ſƇőú
)'Ƈ" 
 Ɣƺ×Š.ǸpŜŞ90pŜ´ǝ,&'Ǹ2009ù.dǘƘĚıōǸ
2010–2011 ù.Áż90ĘżĠ@ƶÅ)'±ǘƘĚıō,9;ĺä
"Ěı( 5ǵňœ-ĪĈĆǁ6:=")ǸÁżǠ-øÌ-ò@
Tukeyō,9;ĺä"±ǘƘĚı,'ƶÅǠ, 5ǵňœ-vt
Ťǁ6:="Ôº,.ǸÁż),ĘżĠǠ-øÌ,ǡ' Tukey ō,9
8
;ĺä"4"ǸÁż), 2009–2011 ù-pŜŞ4".pŜ´ǝ)Ī©ſ
Ƈőú-ǡ,&'Ǹ¯Äöıō,9;ĺä" 
 
8 1  $ 
 ƿǱīǠk-ī)-Ī©ſƇőúǶ10ÑœǷ@ư 2-1,Ź"ƿǱī
Ǡk-Ī©ſƇőú.Ǹ2009 ù(. 1 Ű-ĶÐīǠǶ4–7 ĩǷ90 2 Ű
-ĶÐīǠǶ8–11 ĩǷ)7,øùj5(%"Ǹ2010–2011 ù(. 1 Ű.
øùj5Ǹ2Ű.øù9;ǲ%"ƿǱ@åğ" 3ùǠ.Ǹ=7KC
]cMŤSDX^JL±īĮ{)=<ùǠ-Ī©ſƇőú 2,400@ 70–
212fÄ%"¹ƿǱù)7,¸ǭ,)7+ýǭ,9;Ǹ2 Ű-SDX^
JL,}ƅ-Ʊæ5:=" 
 2009–2011ù,<pŜŞ90pŜ´ǝ-Ěıƒĳ,&'ư 2-2,
Ź"pŜŞ.Ǹ2009ù(.Ǹ1Ű. 4ĩ 6ĠǸ2Ű. 8ĩ 3Ġ-5,Ę
ż"Ǹ1Ű-pŜŞ,Áż,9<òǁ6:="2010ù(.Ǹ1Ű 2
Ű-=7Áż90ĘżĠ,9<òǁ6:=ǸÁż)ĘżĠ-vt
Ť7ǁ6:="2011 (.Ǹ1 Ű(.ǸÁż90Áż)ĘżĠ-vtŤ
ǁ6:="2Ű(.ǸÁż90ĘżĠ,9<ò.ǁ6:="ǸÁż)
ĘżĠ-vtŤ.ǁ6:=+%"pŜ´ǝ.Ǹ2010 ù(.Ǹ1 Ű9
0 2 Ű=7Áż90ĘżĠ,9<òǁ6:="ǸÁż)ĘżĠ-
vtŤ. 1 Ű-5ǁ6:="2011 ù(.Ǹ1 Ű,Áż90ĘżĠ,
9<òǁ6:="ǸÁż)ĘżĠ-vtŤ.ǁ6:=+%"2Ű(
.ǸÁż90ĘżĠ,9<ò7vtŤ7ǁ6:=+%" 
 1Ű-ƿǱƒĳ@ư 2-3,Ź"3ùǠ-ƿǱ@Ǐ'Ǹ1Ű.ǸKD500
. 4ĩfbkĢ-Ęż(. 7ĩgĢ,Ǹ4ĩgĢ-Ęż(. 8ĩfĢ,Ǵŗī)
+%"LG3520 90 34B39 .Ǹ4 ĩfĢ-Ęż(. 7 ĩgĢ: 8 ĩfĢǸ
9
     

2009 1,250 +18 1,220 -47 2,470 -29 
2010 1,233 +1 1,333 +66 2,565 +66 
2011 1,256 +24 1,356 +89 2,612 +113 
1 1,232 1,267 2,499
11998–2008

14/1–7/31 28/1–11/30 	4/1–11/30
2-1

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/ <?3+3
KL
2009 KD500 100 4/6 7/27 1,180 30.7 a 1,706
LG3520 110 4/6 7/27 1,180 26.5 ab 1,747
34B39 115 4/6 7/29 1,211 25.4 b 1,909
2010 KD500 100 4/1 7/28 1,178 34.4 a 2,232 a
4/8 7/28 1,166 30.7 a 1,731 b
4/16 7/28 1,145 30.9 a 1,766 b
4/21 8/4 1,249 33.1 a 1,878 b
LG3520 110 4/1 8/4 1,302 29.8 b 2,251 a
4/8 8/4 1,289 29.3 b 2,180 a
4/16 8/11 1,390 33.0 a 2,191 a
4/21 8/11 1,371 34.3 a 2,559 a
34B39 115 4/1 8/5 1,321 31.8 a 2,627 a
4/8 8/5 1,308 29.5 a 2,193 a
4/16 8/11 1,390 30.0 a 2,300 a
4/21 8/11 1,371 29.9 a 2,164 a
#;)$ KD500 32.3 a 1,902 a
LG3520 31.6 ab 2,295 b
34B39 30.3 b 2,321 b
-;.)$ 4/1 32.0 a 2,370 a
4/8 29.9 b 2,035 b
4/16 31.3 ab 2,086 b
4/21 32.5 a 2,200 ab
2011 KD500 100 4/1 7/27 1,195 34.0 a 1,992 a
4/27 8/3 1,202 31.3 b 1,647 b
LG3520 110 4/1 8/1 1,271 30.0 a 2,021 b
4/27 8/11 1,348 31.2 a 1,966 b
34B39 115 4/1 8/1 1,271 29.6 a 2,532 b
4/27 8/11 1,348 30.6 a 2,032 b
#;)$ KD500 32.7 a 1,820 b
LG3520 30.6 b 1,994 ab
34B39 30.1 b 2,282 a
-;.)$ 4/1 31.2 2,182 a
4/27 31.0 1,882 b
1D&
BM
2I50	!=M
3-;A.!=.
10%4
<?3+M
4G98>"F	5J24/,(.
B2-319
CH@1M
CH* #; -;. !=.2:'5+1 K%L Kkg/10aL
67 6!E
12
4ĩkbgĢ-Ęż(. 8ĩkĢ,Ǵŗī)+%"¹ÁżǴŗī¡Ǔ,Ąƶ
)"Ī©ſƇőú.ǸKD500 1,18833ǸLG3520 1,30771Ǹ34B39
 1,31761(%"KD500.pŜŞǲpŜ´ǝǸ4ĩ 1ĠĘ
ż.pŜ´ǝǲ%"Áż),ĘżĠ@Ù"×Š(.ǸKD500 (.Ǹ
ĘżĠġĞpŜŞ90pŜ´ǝǲǸLG3520(.ǸĘżĠǑĞ
pŜŞ.ǲ%"ǸpŜ´ǝ,ĘżĠ,9<ò.+Ǹ34B39 (.ǸpŜ
Ş90pŜ´ǝ,ĘżĠ,9<ò.+%" 
 2Ű-ƿǱƒĳ@ư 2-4,Ź"31P4190 SH3817.Ǹ=-ù7
8ĩfĢ-Ęż(. 11ĩgĢ,Ǵŗī)+%"30D44.Ǹ2009ù90 2011
ù. 11 ĩgĢ: 12 ĩfĢ,Ǵŗī)+%"Ǹ2010 ù,&'.Ǹ8 ĩf
Ģ-Ęż(.¸ǭ,9<}(ġī,´ƀ""6ǸǴŗī,.Ǔ+%"
 =!=-ĶÐīǠ-Ī©ſƇőú.Ǹ1,019–1,316(;ǸĘżĠġĞ
´ƀĤ-ŮŗǐA#30D4490 SH3817.pŜ´ǝǲǸĘżĠġ
ĞpŜŞ90pŜ´ǝǲ¾(%"Áż),ĘżĠ@Ù"
×Š(.ǸNS813.ĘżĠǑ+<3*pŜŞƫg" 
 1Ű90 2Ű-Ī©ſƇőú)pŜŞ90pŜ´ǝ-ǡ@Æ 2-1
90Æ 2–2,Ź"Ī©ſƇőú.Ǹ1Ű(.ǸLG3520,pŜŞ90p
Ŝ´ǝ)-ǠǸ34B39,pŜŞ)-Ǡ, =!=ń-űǡǁ6:="2Ű
(.Ǹ'-Áż,pŜŞ)-ǠǸ31P41ǸSH381790 NS813,pŜ´ǝ)
-Ǡ, =!=ń-űǡǁ6:="Äöû:Ėä"ǲÁǆKC]cM
-ǃƵ·Ơ+Į{-pŜŞ 28ǵǶÜg: 2005Ƿ)+<¹Áż-Ī©ſƇőú
. 1,1301,340(;Ǹ 31P41ǸSH381790 30D44- 3Áż. 1,200zg
(%"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J5Y\NE3 &) (+4
pq /PK
2009 NS813 125 8/3 12/2 1,176 2.5 26.3 1,563
SH3817 125 8/3 12/2 1,176 4.0 30.5 1,542
3470 127 8/3 12/2 1,176 2.5 26.3 1,062
30D44 135 8/3 12/2 1,176 3.0 29.3 969
2010 31P41 120 8/4 11/30 1,258 4.3 31.6 a 1,379 a
8/11 11/30 1,138 0.3 27.8 a 1,083 a
8/18 12/10 1,019 -PK 21.6 b 489 b
NS813 125 8/4 11/30 1,258 1.0 25.5 a 1,525 a
8/11 12/6 1,151 ]PK 24.1 b 1,344 a
8/18 12/10 1,019 -PK 21.3 c 521 b
SH3817 125 8/4 11/30 1,258 4.0 30.7 a 1,599 a
8/11 11/30 1,138 1.0 26.1 ab 1,421 a
8/18 12/10 1,019 -PK 22.0 b 929 b
30D44 135 8/4 11/11 1,125 ]PK 28.6 a 1,609 a
8/11 11/11 1,104 -PK 25.0 b 1,332 ab
8/18 12/10 1,019 -PK 25.3 b 1,089 b
:XC; 31P41 27.0 a 984 a
NS813 23.6 b 1,130 ab
SH3817 26.3 a 1,316 b
30D44 26.3 a 1,343 b
GXHC; 8/4 29.1 a 1,528 a
8/11 25.8 b 1,295 b
8/18 22.5 c 757 c
2011 31P41 120 8/2 11/21 1,316 4.0 31.7 a 1,448 a
8/12 12/5 1,150 0.3 30.5 a 1,597 a
SH3817 125 8/2 11/21 1,316 3.0 28.6 a 1,619 a
8/12 12/5 1,150 0.3 25.8 b 1,563 a
3470 127 8/2 11/21 1,316 3.0 29.6 a 1,500 a
8/12 12/5 1,150 ]PK 26.7 b 1,286 a
30D44 135 8/2 11/21 1,316 3.7 34.1 a 1,569 a
8/12 12/5 1,150 0.7 30.1 b 1,466 a
:XC; 31P41 31.1 a 1,523
SH3817 27.2 b 1,592
3470 28.1 b 1,393
30D44 32.1 a 1,518
GXHC; 8/2 31.0 a 1,534
8/12 28.2 b 1,478
1d>23`1s
22010Dr30D448I4H11HGX6r?la@TPgW7Zs
3GX_H7ZH10<OY\NEs
4&) (+be	=9nPKh
rPEf1?.
5kU4S[8/
$,#j5oMOJFB.
cmD :X
`2-420U%'*!"cm^Ls
VAPE1 GXH 7ZH2 (kg/10a)(%)
.QR .Q7i
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
&02("89
KD500       	LG3520  34B39
2-1	1,
&02("*+*5
6;
&02(":10)$/4%1%
%!'(
02(";
 -3:&#	.66;
A<*+
B<*5
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&02("89
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
1,000 1,100 1,200 1,300 1,400 

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0a
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
&02("89
31P41	NS813SH3817347030D44
2-2	2,
&02("*+*5
6;
&02(":10)$/4%1%
%!'(
02(";
 -3:&#	.66;
A<*+
B<*5
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 SDX^JLŢƞ-ĨŇő.ǸĠøÌ( 10zf)=<"6ǶċŔ 2005ǷǸ
ǡİ®ǖ(-SDX^JLĶÐīǠ-Űã. 4ĩfĢ: 11ĩgĢ4()+<
ǡİ®ǖ(-DX^JL±ī.Ǹ2ŰSDX^JL-´ǝ8ŮŗhǊƅǂ
ǫ)+%';ǸÚī-ǲőĤ, 2Ű-ĶÐīǠ@Ÿ<"6Ǹ1Ű,.
7ĩgĢ,´ƀ·Ơ)+<Áż@ǕĐ<)Ąƶ)+< 
 ĬŶƁ(.ǸRM100115 -Áż@ 4 ĩfĢ,Ęż<),9;Ǹ7 ĩgĢ
: 8ĩfĢ,Ǵŗī(´ƀ<)·Ơ(%"RM100- KD500.Ǵŗ
ī¡Ǔ,Ąƶ)<Ī©ſƇőúw-Áż9;Ǹ4ĩkĢ4(,Ęż<
) 7ĩgĢ,´ƀī)+%"RM110- LG352090 RM115- 34B39.Ǹ4
ĩfĢ,Ęż=/ 7ĩgĢ: 8ĩfĢ,´ƀī)+%"ǸLG3520-Ğ
ƥ÷´ƀī.ġ%"-9, RM100 -Áż@ 4 ĩfĢ,Ęż<)Ǹ2
Ű-ĘżĻ,Ƴ@Ē'<Ĥī,´ƀ(<)Ź=" 
 z¤:SDX^JL±īƮ?='<mñËÏ(.ǸdƤů,. 1 
Ű,. RM110 zf-ġŢ:kŢÁż Ť='<ǶëĲ: 2007ǹ²ť
: 2009ǹ§ƭ: 2011ǷǸ§ƭ:Ƕ2011Ƿ.Ǹmñk«ǖ(.ġŢ:
kŢÁż@ Ť"ÔºǸ1Ű-´ƀīǑ+<),9; 2Ű-Ęż
Ǒ=´ǝg<):Ǹ1Ű,. RM110zg-ļġŢÁż- Ť@ė
ķ';Ǹǡİ®ǖ(7¼ľ, 1Ű,. 7ĩgĢ,´ƀ·Ơ+ RM100-
ļġŢÁż- Ťǔ'<)ƛ:=" 
 dĞǸ2Ű,&'ǸƩǜ:Ƕ2013Ƿ.Ǹǡİk«ǖ- 8ĩfĢ: 11ĩ
kĢ4(-Ī©ſƇőú 1,200@Ÿ(<Ëõ@KC]cMŤSDX^J
L±īǣŧËõ)'<4"ǸKC]cMǃƵ,ǔ<pŜŞ. 25–35ǵ
(<ǶċŔ 2005Ƿ),?'Ǹ2Ű,.Ī©ſƇőú 1,200zf(
pŜŞ 25ǵzf)+<Áż@ǕĐ<ĶÐĞō@ėķ'<ĬŶƁ(7
17
-Į{@Ñœ)' 2Ű,Ĩǔ+Áż,&'ĺƻ")>ǸRM120135
-Áż@ 8ĩfĢ,Ęż=/Ǹ11ĩgĢ: 12ĩfĢ,Ǵŗī,´ƀ<
)·Ơ(%"SDX^JL@pŜŞ 28ǵzf)+<Ǵŗī(´ƀ<
),9;ǸKC]cMǃƵĤ-Ĕŉ-ŭŢ@Ď¢'ǲÁǆKC]cM-ǃƵ
·Ơ)+<ǶÜg: 2005ǷǸĬŶƁ(.Ī©ſƇőú 1,200-Į{(
RM120–135- 3ÁżpŜŞ 28ǵzf)+%"4"ǸpŜ´ǝ. RM125z
f-ÁżÛ´+¾(%"):Ǹ2 Ű,.Ī©ſƇőú 1,200(p
ŜŞ 28ǵ)+< RM125–135 -kŢ:ļĥŢÁż- Ťǔ'<)ƛ
:=" 
 zf-ƒĳ:Ǹǡİ®ǖ,<SDX^JL±ī.Ǹ1 Ű, RM100
-Áż@ 4ĩfĢ,Ęż' 7ĩgĢ,´ƀǸ2Ű,Ī©ſƇőú 1,200
(pŜŞ 28ǵ)+< RM125135-Áż@ 8ĩfĢ,Ęż' 11ĩgĢ:
12ĩfĢ,´ƀ<),9;Ǹ1ŰǸ2Ű)7,Ǵŗī(´ƀ(Ǹãä
ĶÐ·Ơ,+<)ģ:,+%" 
 
.7/ 	"!3 & 
 
6 +  * 
 ǡİ®ǖ(.ǸSDX^JL-ĶÐ,.ÒƝ@ğŤ<)dƤů(<
ÒƝ@Ī©, Ť<).ǸªâƝě-Őǝ,9<ǅŤ-ƈƍ,§'ǸǗ
óÍŨţ,<Ĩ7Ǜƶ+ǂǫ-d&(<1Aí×Š-ƹŖ:7ǙǌƑ
Ã-ƕƖ-"6Ī©+éƆ(< 
 SDX^JL±ī(.Ǹ1Ű-´ƀ: 2Ű-Ęż4(-īǠļ6'
Ŵ"6ǸmñËĞƅ-ǐË-J`SZHPc(.Ǹ2Ű,hƜǈĶÐ@ê
'<rƷ¶:=<Ƕ²ť: 2009Ǹ§ƭ 2011ǷĨǎǸëÍ-hƜ
18
ǈéąĘżŃǟŭ="):Ƕł: 2014aǸ2014bǷǸŵë+ǧſ-ÈÔ
ŖÊ<ǡİ®ǖ,'7Ǹ2 Ű,hƜǈĶÐ-êƷǍ4='<
Ƕď² 2014ǷǸhƜǈĶÐ(.ǸğŤ"ÒƝ@ƜA+"6ǸƢ
Ňƅ-šÖÂǫ-²Å)+<):ÒƝ-ğŤ(++< 
  (ǸĬƈ(. 2 Ű,hƜǈĶÐ@ê<"6-ÒƝ90ªâƝě
-ğŤĞō,&'ĺƻ" 
 
7 #	 & 
 ƿǱ.Ǹ2010ù: 2011ù4(źßðųŎƚ½óǶźßðųŨţčƯO`P
cǷ(åğ" 
 ğƝǝ90ğƝĞō.Ǹư 2-5 ,Ź"2010 ù(.ǸźßðųŜğ
ƝÑœǶźßðųšÖǌęǖǌĻēƣǂ 2010Ƿ,œ'Ǹx),ÒƝ@
4t/10a@Ñœ)'ǸëƸŁƿǱ(.Ś1AÒƝǸåƸŁƿǱ(.Ś1Al-
çŨ1AÒƝ@ =!=ƿǱ¬90(. 1 Űx¤,ùǠºƺ-ğ
Ťǝ- 8t/10aǸƿǱ¬(.x), 4t/10a@ =!=ğŤ"ªâƝě
.ǸƿǱ¬90(.Ǹ1Ű.ĘżĤ,ŷã 48kg/10aǶN10kg/10aǷǸ2
Ű.ƿǱ¬(.ªĉƝě@ 100kg/10aǶƂƎǸ[`ǚǸE[¹ 14kg/10aǷǸƿ
Ǳ¬(.ŷã 48kg/10aǶƂƎ 10kg/10aǷ@ =!=ĘżĤ,ğŤ"ƿǱ
¬(.Ǹ1ŰǸ2Ű =!=ĘżĤ,ŷã 48kg/10aǶƂƎ 10kg/10aǷ@ğ
Ť" 
 2010ù. 1Ű,. LG3520ǶRM110ǷǸ2Ű,. NS813ǶRM125Ƿ90
SH3718ǶRM125ǷǸ2011ù. 1Ű,. 34N84ǶRM108ǷǸ2Ű,. 30D44ǶRM135Ƿ
90 SH3817ǶRM125Ƿ@ƿǸư 2-6,Ź"Ǐ;Ɛ5º?" 
 ƿǱ¬.ǸëƸŁƿǱ(.Ǹ1¬Ŧ@ 3.2m×3.6mǶ11.52m2Ƿ)ǸĮǠ 80cm
	ĵǠ 18cmǶĶĹèú 6,944Ĭ/10aǷ( 2Ɖ&Ęż'ǸSDX^JL- 4–
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 1  1
2010 A LG3520 110 NS813 125
B LG3520 110 SH3817 125
2011 C 34N84 108 30D44 135
D LG3520 110 SH3817 125
1
1 2
2-6
 
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6 ƪī,Ǡü4".ƴĹ'Čä-ĶÐèú,"ǘƘ.ǸnÕō,9;
2009ù. 2³ăǸ2010ù90 2011ù.Ężī), 3³ă" 
 åƸŁƿǱ(.Ǹ40a90 60a-ÈÔ,'Ǹ15–20a),¬'Ǹ 
=!=¹ƿǱ¬)'åğ"1Ű.ǸÒƝğŤĀ,TZD90^cP[
(ƜA'ĘżŃǶJS2105ǸPEFPǸeǛǷ(Ęż"2Ű.ǸÒƝ@
ğŤ"Ôº,.Ǹ1Ű)¼ľ,ÒƝ-ğŤĀ,ƜA'ĘżǸÒƝ@ğ
Ť+Ôº,.ǸƜA,ƝěĚôŃǶDS-100MTǸPCLYcǸƧÎǷ
@×Ƽ"hƜǈĘżŃǶPFLT275AǸ5-<ţĻǸïîǷ(Ęż"2011
ù.Ǹ1 Ű. 2010 ù)¼ľ,ÒƝ@ğŤĀ,ƜA'Ęż"2 Ű.
ÒƝ@ğŤ+%"Ǹ2010ù)¼ľ,Ɯǈ4".hƜǈ(Ęż" 
 ´ǝǃĴ.ǸëƸŁƿǱ(.ǸƿǱ¬-i 2Į@ǤkÞ 2Į-@Ǹ
åƸŁƿǱ(.ƿǱ¬),|Ĉ- 3aČ,&'µǲ 10cm(Ū-Ǟ 3m
@´ƀ"´ƀ"@Ʀƪǖ)ǥžǖ,'ĝǳǛ@ŒäĀ- 5–
6@ƏĜ' 70( 48ĤǠpŘ'pŜǛ@Œä" 
 Ɣƺ×Š.ǸpŜ´ǝ,&'ǸğƝĞō90Áż@ƶÅ)'±ǘƘ
Ěıō,9;ĺä"Ěı( 5ǵňœ-ĪĈĆǁ6:=")ǸÁ
żǠ-øÌ-ò@ Tukeyō,9;ĺä"2011ù-ëƸŁƿǱ(.ǸpŜ
´ǝ,&'ǸÒƝ-ğŤǝ@ƶÅ)' tĺä,9;ĺä" 
 
8 1  $ 
 2010–2011ù,<pŜ´ǝ-Ěıƒĳ,&'ư 2-7,Ź"2010
ù.ǸëƸŁƿǱ(. 2 Ű90ºƺ-pŜ´ǝ,ğƝĞō,9<òǁ6
:="åƸŁƿǱ(.Ǹ2Ű90ºƺ-pŜ´ǝ,Áż,9<òǁ6:
="2011 ù.ǸëƸŁƿǱ(.Ǹ2 Ű-pŜ´ǝ,Áż,9<òǁ6:
="ǸåƸŁƿǱ(.ğƝĞō90Áż,9<ò.ǁ6:=+%"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 2010ù90 2011ù-ƿǱƒĳ@ư 2-890ư 2-9,Ź"2010ù.Ǹ
ëƸŁƿǱ(.Ǹx),ÒƝ@ğŤ"ƿǱ¬-pŜ´ǝĨ7Û´
)+;ǸùǠ,ğŤ<ÒƝ@ 1Ű-x¤,4)6'ğŤǸ2Ű,.
ªĉƝě@ğŤ"ƿǱ¬.ǸƿǱ¬9;´(%"ùǠ-ÒƝ@ 1
Ű-x¤,)6'ğŤ"ƿǱ¬90(.Ǹ2Ű,ŷã@ğŤ
"ƿǱ¬-ĞǸpŜ´ǝÛ´+¾(%"åƸŁƿǱ(.ǸğƝĞ
ō,9<ĪĈ+ò.+%"ǸƿǱ¬.ƿǱ¬9; 2 Ű90ùǠ-
pŜ´ǝ.´+¾(%"Áż(.Ǹ1Ű(.ò.+%"Ǹ2Ű
. SH3817-Ğ NS8139;Û´)+;ǸùǠºƺ(.ǸLG3520) SH3817@
Ɛ5º?-ĞÛ´)+%" 
 2011 ù.ǸëƸŁƿǱ,'Ǹ2 ŰÁż(. 30D44 -Ğ SH3817 9;
Û´)+%"åƸŁƿǱ(.ǸğƝĞō90ÁżǠ,ò.ǁ6:=+%
" 
 ëƸŁƿǱ,<ǸÒƝğŤǝ,9;¬"ƒĳ@ư 2-10 ,Ź"1
Ű,ÒƝ 8t/10a ğŤǶƿǱ¬90Ƿ(.Ǹ4t/10aǶƿǱ¬	90
Ƿ
9; 1Ű90ùǠ-pŜ´ǝÛ´)+%" 
 
9 2   
 źßðų(.ǸSDX^JL-ğƝĞō)'ǸÒƝ 4t/10a @ğŤ"Ôº
,.ªâƝě)'ƂƎ 10kg/10aǸ4".ÒƝ 1t/10a zg-Ôº,.ªâƝě
)'ƂƎǸ[`ǚ90E[@¹ 15kg/10a ğŤ<ƝěğŤÑœ@ä6'
<ǶźßðųšÖǌęǖǌĻēƣǂ 2010Ƿ 
 2010 ù.ǸÒƝ-ğŤĞō)'ǸùǠ,ğŤ<ÒƝ@x),ğŤ
<Ôº)ùǠ-ğŤǝ@ 1 Ű-xĤ,4)6'ğŤ<Ôº,&'
Ņǋ"ëƸŁƿǱ(.ǸƝěğŤÑœ,œ"x),ÒƝ@ğŤ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1' 2' +
8t/10a 2,105 1,457 3,561
4t/10a 1,966 1,348 3,314
t!2 * NS **
%.1kg/10a2
*2-10)&."-4
)&.1
18t/10a2011,/34t/10a,/4
2NS50#$ 	3*5%#$3**10#$ 
	(
4
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<ğƝĞōǸùǠ-ğŤǝ@4)6' 1 Ű-xĤğŤ<9;ǸpŜ
´ǝÛ´)+%"dĞǸåƸŁƿǱ(.ǸëƸŁƿǱ).³é,ÒƝ@
x),ğŤ"ĞpŜ´ǝ.´+¾(%" 
 ëƸŁƿǱ(.ǸÒƝ@x),ğŤ"ĞÛ´(%"ǸåƸŁ
ƿǱ(.ëƸŁƿǱ-ƒĳ)Ŭ+;´)+%"ëƸŁƿǱ)åƸŁƿǱ-
ƒĳ)+%"²Å)'ǸëƸŁƿǱ(.Ǹëǧſ(<"6 1 Ű@ 8
ĩ 2Ġ,´ƀ'7ǸƜǈĻ,ĤǠ:+"6Ǹ8ĩ 3Ġ, 2Ű-Ę
żåğ("dĞǸåƸŁƿǱ(.Ǹx),ÒƝ@ğŤ"ƿǱ¬
(.Ǹ7 ĩ 26 Ġ, 1 Ű@´ƀ"Ǹ2 Ű-ÒƝ@ğŤ<"6ÒƝ-
Ěô)ƜAƅ-Ļ@åğ""6Ǹ2Ű-Ęż. 8ĩ 12Ġ)+%"ù
Ǡ,ğŤ<ÒƝ@ 1 Ű-x¤,4)6'ğŤ"ƿǱ¬90(
.Ǹ1Ű-´ƀ. 7ĩ 26Ġ(¼Ĥ,åğ"ǸhƜǈĘż""6ǸÒƝ
-Ěô8ƜA-Ļ@Ųũ<)·Ơ)+;Ǹ2Ű-Ęż. 8ĩ 3Ġ)
ƜǈĘż<9; 9ĠǠġĘż<)(" 
 ëƸŁƿǱ(.Ǹx),ÒƝ@ğŤ"ĞpŜ´ǝ.Û´)+%"
):ǸÒƝ.4)6'ğŤ<9;7x),ğŤ<ğƝĞō-Ğ
Û´,+<)ƛ:=<Ǹǡİ®ǖ,<SDX^JL±ī(.Ǹ2
Ű-ĘżǑ="Ôº,.ǸĶÐīǠ-Ī©ſƇőúŐì<),ā%'
pŜ´ǝ7Őì<):ǸåƸŁƿǱ-ƒĳ:.ǸŢţşÔ(.ǸhƜ
ǈĘż'Ęż@ġ6<"6ǸÒƝ@ 1 Ű-x¤,ùǠğŤǝ@4)6
'ğŤ<ĞōĪ©(<)ƛ:=" 
 2011 ù.ǸëƸŁƿǱ(.ǸÒƝ@ 1 Ű-x¤,4)6'ğŤ"Ô
º,&'ǸÒƝ-ğŤǝ90 2 Ű-ªâƝě-ğƝĞō,&'Ņǋ
")>ǸğƝĞō,9;pŜ´ǝ,ĪĈò.ǁ6:=+%" (ǸÒ
Ɲ-ğŤǝ@Ņǋ")>ǸÒƝ@ 8t/10a ğŤ"Ğ 4t/10a ğŤ"Ğ9
28
;Û´(%" 
 2010ù90 2011ù-ƿǱƒĳ:ǸSDX^JL±ī,<ÒƝ-ğ
ŤĞō.Ǹx),źßðųä6<ğŤÑœǶźßðųšÖǌęǖǌĻ
ēƣǂ 2010Ƿ- 4t/10a@ğŤ<)´ǝ@ǲ6<"6,Ī©(<Ǹ 
-ÔºùǠ-ğŤǝ@ 1 Ű-x¤,4)6'ğŤ<).Ī©(<
)ƛ:=" 
 2Ű,ğŤ<ªâƝě,&'Ņǋ")>Ǹ2Ű,ğŤ"Ɲěĉ
.ǸªĉƝě-Ğŷã9;ƂƎ( 4kg/10aǸ[`ǚ90E[( =!=
14kg/10aÛ%"Ǹ2010ùëƸŁƿǱ(.ŷã-ĞªĉƝě9; 2Ű
90ºƺ-pŜ´ǝ.Û´+¾(;Ǹ2011ù-åƸŁƿǱǸ2011ù-ëƸ
ŁƿǱ90åƸŁƿǱ(.ò.ǁ6:=+%"ĬŶƁ(.ǸÉØ-ı
.åğ+%""6ǸğŤ"Ɲěǰ,9;´ǝ,ò+%"²Å,&
'.hģ(<Ǹ1Ű,ÒƝğŤ=<Į{(.ǸÉØk-Ɲěǰ
­(<"6Ǹ±©Ć-<ŷãīŢƞ,Ī©(%")ƶÅ-d
&)'ĖŒ="  
 ŢţşÔ(.Ǹ2Ű,ğŤ<ªâƝě.ǸpŜ´ǝ.ªĉƝě)ŷã-Ǡ
,ò.+Ǹ10aþ;-ǅŤ.ǸªĉƝě 8,500Ƕ1,700/20kg	100kgǷ,é
ŷã(. 2,160Ƕ900/20kg	48kgǷ(;Ǹŷã-ĞǅŤ. 6,340£
Ő(<"6Ǹ2Ű,.ŷã@ğŤ<)Ī©(<)ƛ:=" 
 zf-):Ǹǡİ®ǖ,<KC]cMŤSDX^JL±ī-ğƝ
Ğō.Ǹ1Ű-x¤,ùǠ-ÒƝğŤǝ(< 8t/10a@ğŤǸ1Ű,
.Ɯǈ'ŷã 48kg/10aǸ2 Ű,.hƜǈĘż'ŷã 48kg/10a ğŤ<ğ
ƝĞōĪ©(<)ƛ:="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.8/ 	"'( 
 
6 +  * 
 ǡİ®ǖ(.Ǹ1980–1990ùyǩ4(.ǸSDX^JL±ī,Ąƶ+ŇǄĮ
{)+:ǸSDX^JL±ī.SDX^JL)CP[B`ZCIZN@Ɛ
5º?"±ņ9;ŢţĆ%"):Ƕuf: 1982ǷǸÉËŢţĆ
,=<ǯěŜŢţƌ.ǸSDX^JL)CP[B`ZCIZN-±ņ
(<)='" 
 dĞǸǎù-őħª-ÿǨ,9;ǸmñËĞƅ-ħË,'ÉËŢţĆ,
=<SDX^JL±īǸǡİ®ǖ(7µ;Ɛ4=<9,+;ǸƄ 1 ƈ
90Ƅ 2ƈ,'ãäĶÐĞōģ:)+%" 
  (ǸĬƈ(.ǡİ®ǖ,<SDX^JL±ī-ÉËŢţĆ,&
'ĺƻ<"6ǸSDX^JL±ī)SDX^JL)CP[B`ZCIZN
-±ņ)-´ǝĆ,&'Ņǋ" 
 
7 #	 & 
 SDX^JL±ī(.ǸƄ 1ƈ,<Ĩǔ+Ɛ5º)'Ź="Ǹ1
Ű. KD500ǶRM100ǷǸ2 Ű. 8 ĩfĢ,Ęż" SH3817ǶRM125Ƿ9
0 30D44ǶRM135Ƿ-´ǝ@ Ť"SDX^JL)CP[B`ZCIZN
-±ņ(.ǸSDX^JL.Ǹ2009–2011ù,źßðųŨţčƯO`Pc(å
ğ"SDX^JLÁżŅǋƿǱǶď²: 2010Ǹ2011aǸ2012aǷ,<ġŢ
:kŢ-źßðųà¨Áż(<OL[BǶRM115ǷǸ34B39ǶRM115ǷǸSH4681
ǶRM115ǷǸKD670ǶRM117ǷǸZX4101ǶRM118ǷǸDKC61-24ǶRM118ǷǸZX7605
ǶRM120Ƿ90 SH3817ǶRM125Ƿ- 8 Áż-´ǝ@ Ť"CP[B`Z
CIZN.Ǹ2009–2011ù,źßðųŨţčƯO`Pc(åğ"ǸőħË¾
30
ǲƋbǲ TDN¿ǝCP[B`ZCIZNÁż-ƞĉ,<CP[B`ZC
IZN-ǡİ®ǖ(-ǔąĆƾ:Ǹźßðųà¨Áż-PQ_OǶġŢǷ
- 1ūƨ-´ǝ@ Ť"Ƕď²: 2011bǸ2012bǷ 
 ·ŏªǰƗǝǶTDN, total digestible nutrientsǷ´ǝ.SDX^JL.ĝĂ
û-Ėäû TDN=ƦƪpŜǛ	0.582+ǥžpŜǛ	0.85ǶÜĿ 2001ǷǸCP[B
`ZCIZN.ĠĬŀœǯěĉư 2009ùřǶǌĻbǮÁţĻčƯƗºŶƁŃ
Ľ 2010Ƿ,œđ'Ƕ1ūƨbpƨ62.2ǵǷŊ6" 
 
8 1  $ 
 SDX^JL±ī)SDX^JL)CP[B`ZCIZN-±ņ-pŜ
´ǝ90 TDN´ǝ@ư 2-11,Ź"SDX^JL±ī(.ǸpŜ´ǝ
90 TDN´ǝ-øÌ.Ǹ1Ű 1,893 kg/10a90 1,392kg/10aǸ2Ű
1,484 kg/10a90 1,051kg/10a(;Ǹ =!=-ºƺ. 3,378 kg/10a90
2,443kg/10a (%"SDX^JL)CP[B`ZCIZN-±ņ(.Ǹp
Ŝ´ǝ90 TDN ´ǝ-øÌ.ǸSDX^JL 1,900 kg/10a 90
1,322kg/10aǸCP[B`ZCIZN 870kg/10a90 541kg/10a(;Ǹ =
!=-ºƺ. 2,770kg/10a 90 1,863kg/10a (%"SDX^JL±ī(
.ǸSDX^JL)CP[B`ZCIZN-±ņ9;pŜ´ǝ. 18ǵǸTDN
´ǝ. 26ǵÛ´(%" 
 
9 2   
 ǡİ®ǖ(.ǸSDX^JL)CP[B`ZCIZN-±ņ.ǸCP[B
`ZCIZN-´ƀī-ÝhǪ(<"6Ǹ´ƀǑ=8qpk-ǢǦ,9
;ǸKC]cMÁǆãä+)ǸŃĸƲSDX^JL)śƨ-iĞ
Ąƶ+)ƅ:ǸCP[B`ZCIZN@xǸKC]cMŤSD
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32
X^JL¯-xƌ×§'< 
 ĬŶƁ(.ǸĨǔ+Ɛ5º?-ǡİ®ǖ-SDX^JL±ī-ùǠºƺ
-´ǝ.ǸSDX^JL)CP[B`ZCIZN-±ņ)Ņǋ'ǸpŜ´
ǝ(. 18ǵǸTDN´ǝ(. 26ǵÛ´(;Ǹmñk«ǖ-SDX^JL±ī
-pŜ´ǝ 3,430–3,455kg/10aǶ§ƭ: 2011Ƿ)¼Żú(%"=:-)
:ǸSDX^JL±ī.Ǹǡİ®ǖ,'7Û´+ĶÐƌ(<)ƛ
:=" 
 4"ǸSDX^JL±ī.Û´+),§'ǸĘż90´ƀ,Ąƶ+
ŃĸƲSDX^JLŤ-5(9"6ǸSDX^JLŤ)śƨŤ- 2 żǬ
-ŃĸƲĄƶ+SDX^JL)CP[B`ZCIZN-±ņ)Ņ2ǸŃ
ĸǅŐ=Ǹ4"ĻŃ-ŽŞ7¾f<)ƛ:=<+?$Ǹơ
Ɠǯě-Ţţǅ-k(Û-¦º@°6<ŃĸǇǅ8Šǅƅ-ǅŤ@£Ő
(<W[RS@Ē&)ƛ:=< 
 
.9/    
 
 ÉËŢţĆ-ǲǯěŜĶÐĞō)'ǸKC]cMŤSDX^JL±ī
,&'ĺƻ"ǡİ®ǖ,<SDX^JL±ī.Ǹ1Ű, RM100
-Áż@ 4ĩfĢ,Ęż' 7ĩgĢ,´ƀǸ2Ű,Ī©ſƇőú 1,200
(pŜŞ 28ǵ)+< RM125135-Áż@ 8ĩfĢ,Ęż' 11ĩgĢ:
12ĩfĢ,´ƀ<),9;Ǹ1ŰǸ2Ű)7,Ǵŗī(´ƀ(Ǹãä
ĶÐ·Ơ,+<)ģ:,+%"ãäĶÐ-"6Ǹ2Ű,.hƜǈĶ
Ð@ê<)Ī©(;Ǹ -"6-ğƝĞō)'Ǹ1Ű-x¤
,ùǠ-ÒƝğŤǝ(< 8t/10a@ğŤǸ1Ű,.Ɯǈ'ŷã 48kg/10aǸ
2 Ű,.hƜǈĘż'ŷã 48kg/10a ğŤ<ğƝĞōǔ<)@Ź
33
"ǡİ®ǖ,<SDX^JL±ī-ùǠ´ǝ.ǸpŜ´ǝ(. 3,378 
kg/10aǸTDN´ǝ(. 2,443kg/10a(;ǸSDX^JL)CP[B`ZCIZ
N)Ņǋ'ǸpŜ´ǝ(. 18ǵǸTDN´ǝ(. 26ǵÛ´(;ǸÉËŢţĆ
-ǲǯěŜĶÐƌ(<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%0$  *	,Zea mays L.- 

)(	#+ 
 
. "  ! 
 C9`eFŐN:]aBEǒZea mays L.ǓqĖz$ǔÀ!zsyŲ
mÞ±ċŬ#đ±Ó2
ǔƪå#ľđ".0ǀĚ±ċŬ#ľđ
±,Ó21	ǀĚ±ċ"1N:]aBEqĖz$ǔŢÄÝŝ-
ƋŝǒøŻÛǓ#ĴÚƴ
ġ´Ʊ±ǔǀĚäƻ#lƴ.&ĴÚƴt¿#
øŻÛ
ġ´ǃœ±â1ǒƉƻ/ 2013Ǔ	ġ´Ʊ±.&ġ´ǃœ±â
,"ǔ 2 zś5 8 ēhĎ"Ąť1ǐņĖ#Ũ
Ƅ1
ǔ
ġ´ǃœ±â$ĺå"$řņjƥ
õð2ǔġ´Ʊ±, 1 zś
#Ũ	/ 2 zś#Ąť)#Ėƿ
şĖƿ1+ǔÂ-£zĥ#Ƶ
¡".0ǔ2zś#Ąť
Ư2Ũď"řņjƥ!1p|,ĆƘ21ǒƉ
ƻ/ 2011ǕƉƻ/ 2013Ǖû 2014Ǔ	N:]aBE
řņjƥ!¸¡ǔ
Ƽ#ĽÕ"ǎİ!0ǔC9`eF©Ƣ#xi5þ¬!1ǒÁ
i/ 2005Ǖƻl 2014Ǔ	 
 ǔėū$N:]aBEqĖz"ǔ2 zś#Ąť
Ư2+ǔ
Ũď"řņjƥ!¸¡#¾ĄN:]aBE#C9`eF©Ƣ5ƟĞ
1,"ǔŪĮơƏ".0#©Ƣąª5®1+#ŨƱĖ"Ĥ
ƛ	 
 
/  
 ƝǍ$ǔ2012 å"ŢÄÝŝķſ¤áǒŢÄÝŝŕŏúƒHbJeǓÌČ
	ƝǍ±#åƿ#ä²įľ.&ǂİƼ#äå$ǔ15.3.& 1,730mm
0ǔ|å$ 11ēiĎ	/ 12ēhĎ"Ǉ
ƙÑ21	)ǔ1994åt
35
ǂ#įƠęu5*1ǔ1996 å 2003 å# 2 åƿ5Ǆ 10µŀ#Ĕŧ
ŭľæ
N:]aBEqĖz"îƗ!ęu21 2,4005Ƥ0
ǒ¢ÝdĘ× 1984ǓǔǀĚ±ċ"1N:]aBEqĖz#ġ´Ʊ±1	
fċǔėƝǍĄť 8ēlĎ	/ 2zśN:]aBE#ŨĖ# 11ēiĎ
)#äå#Ĕŧŭľæ$ 1,000Ťæ0ǔǐņĖŨ1 1,200
5i«1	/ǔŨĖ"$řņjƥ
ƘƩ)21	ƝǍÌČ¯¸#
°¼$ǔǑX?°0ÿİ$ƆÅ	 
 2012å 8ē 18č"ǔC9`eFŐN:]aBE 30D44ǒŜÒņæǒRMǓ135Ǔ
5ęƿ 75cmǔĠƿ 20cmǒĄťÏæ 6,667ė/10aǓ 20aĄť	ČƁ$ǔĄ
ť"ň'6¶Ɓ 4t/10a5ČŐǔĄťď"ŠÊ 48kg/10aǒ10kgN/10aǓ5ČŐ
	Ǆƈ$7N^Fbd\N^?ae_İ¨5ħŀ{ŐƼ°¼ō
	 
 2012å 11ē 15čǔ12ē 7č.& 12ē 25č"ǔvò# 3cù"
ǎ 10cmŖ#ƾ 3m5Ũ	Ũy"ǔƇƋƴǅŦ
ƴ"ĊǏƺ5ĿËëǔ 5–6 y5ŵĉ 70 48 ďƿoŇo
ŉƺ5ĿË	 
 C9`eFƟƕ$ǔBebPeVGJǒMH90SǔRBbǔ;^bKǓŨ
ǔŵĉ³ae_Ve^ǒMR-810ǔJ<>JǔgƺǓ.&ƅƣç^LUZE
ebǒSW1010WYǔJ<>JǔgƺǓ5Őǔ11ē 15č.& 12ē 7č$
3ǔ12ē 25č$ 4#ae_Ve_C9`eF5Ɵƕ	!ǔŨǈŧ
$ 11ē 15č.& 12ē 7č$ 6ǖǔ12ē 25č$ 8aŤæ	^LUT
8_[$ 8ÖàǔC9`eFŐļ${Ő!		 
 Ũď"ǔŵĉ³ae_Ve^#WLQeƴ	/C9`eFĈƈ5č
" 3 ŅĀǔğǌ#ě"}	MbUb$ŻŃůƼĿË>L
NǒK-TSTAǔ\=D9[ǔ79_^bOǓǔŵƃ»ŉƢǒOCWǔorganic cell wallǓ
36
.&xĸñŽźǒObǔorganic b fractionǓ$ƸŴěǒıƖ 2009Ǔ".0
ě	ĸǌŻƼǒTDNǔtotal digestible nutrientsǓ$ǔŵƃÎŉƢǒOCCǔ
organic cell contentsǓ.&ǎĸñŽźǒOaǔorganic a fractionǓ5ŐāË
ç TDN=0.545 OCC+1.413Oa+26.4ĳ+ǒǁƴ 1988Ǔ	Õű$ǔţ×ǒ1999Ǔ
#ċĵ"ŀě	 
 C9`eF#ŘƸ©Ƣ$ǔ2013 å 7 ē 1 č"T8eOCbU^eǒSLG-76ǔ
ƐƕzùǔĚrǓ ae_Ve_#hƴǔlƴ.&iƴ# 3 cù	/C
9`eF5ĀǔĀ5Ļ¡ě"}	İýŁĹ	
/$ǔpH5=^GǆĦĵǔĂŘñ¹µóũŴǒVBNǔvolatile basic nitrogenǓ5
İƌįƌŔĵǔĔĨƹ5ǎƭĹy?aZN@^T8eĵǔǊoŉ	/$ǔũ
ŴǒTNǔtotal nitrogenǓ5A_Ke_ĵ22ěǔV-GB75ŭ
ǒƎ 2009Ǔ	 
 ġ´Ėƿ#ųŧŭľæ.& 10µŀ#ĔŧŭľæǒtiǔĔŧŭľ
æǓ$ǔĄťžč	/Ũč)#ŧŭľæ5ŭ	 
 
0 &   
Ũč#ġ´Ėƿ#ŧŭľæ.&Ũď#ņĖ5Ɠ 3-1ǔŨď#N:
]aBE#ƈÆ5® 3-1 "š	ųŧŭľæ$ 1,896–2,189Ũč
Ư
!1( º
ǔĔŧŭľæ$ 1,007–1,016 12ē 7čtǂ"$º
!		ėƝǍ$ǔǂǇ"ƙÑ$!
ǔ11 ē 15 čǔ12
ē 7 č.& 12 ē 25 č#Ũ$ǔġ´Ėƿl"ǂǇ#śÊ!1Ēxįľ

 4ti#č$ǔ22 2čǔ16č.& 32č	 
 Ũď#ņĖ$ǔ11 ē 15 č$nņĖǔ12 ē 7 č$nņĖ	/ŰņĖǔ
12ē 25č$ŰņĖ	ģŉy#ŋó$ǔ11ē 15č$żæ

2
ǔ12 ē 7 č$żæ$ī1
Ƌ"$oŇ5,!Ɗ2
*/21
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 
1
1115 1,896 1,007 	
127 2,089 1,016 	
1225 2,189 1,016 
1
10.
3-1"

 !

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3-1
			
1115
127
1225
39
."!0ǔ12ē 25č$żæ$Ã42Ūĝ2ŋó!	 
 ŨƟĞŷĜ5Ɠ 3-2"š	ƇƋ#oŉƼ$ǔŨč
Ư!1( Ľ
Õ1¥
*/2ǔ11 ē 15 č"$ 586kg/10a 
ǔ12 ē 25 č"$
476kg/10a!	fċǔǅŦ#oŉƼ$ǔƇƋ$ƫ"Ũč
Ư!1
( º1¥
*/2ǔ11ē 15č"$ 158kg/10a
ǔ12ē 25č
"$ 284kg/10a!	y#oŉƼ$ǔƇƋ#ĽÕǅŦ#º
ŜĬ
2Ũč".1ß$(6 Ƙ/2ǔ743–773kg/10a	 
 oŉŌ$ǔŨč
Ư!1( º1¥
Ƙ/2ǔƇƋ$ǔ 11 ē
15č"$ 20.0%
ǔ12ē 25č"$ 35.8%!0ǔǅŦ$ǔ11ē 15
č"$ 22.9%
ǔ12ē 25č"$ 37.7%!0ǔy$ǔ11ē 15č
"$ 20.5%
ǔ12ē 25č"$ 36.5%!	  
 oŉlǅŦƺ¡$ǔŨč
Ư!1( º1¥
*/2ǔ11ē 15
č"$ 20.9%
ǔ12ē 25č"$ 37.2%!	 
 C9`eFĈƈ#MbUbǔTDN .&ƸŴŒ¦Ƽ5Ɠ 3-3 "š	
MbUb¦Ƽ$ǔŨč
Ư!1( º1¥
Ƙ/2ǔ11ē 15č"$
6.7%
ǔ12ē 25č"$ 12.0%!	TDN¦Ƽ$ǔ11ē#Ũ
$ 12ē#Ũ.0ǎ¥
*/2ǔ11ē 15č"$ 54.6%
ǔ12ē
7 č.& 12 ē 25 č"$ 52.9%.& 52.4%	ƸŴŒ$ǔ12 ē 25
č"$ 11ē 15č.0 OCC
x OCW.& Ob
ǎ¥	 
 C9`eFĈƈ#Õű¦Ƽ5Ɠ 3-4"š	oŉl#T_?NeGǔ@
_BeG.&G?aeG#¡ƚ¦Ƽ$ǔŨč
Ư!1( ĽÕ1¥

*/2ǔ11ē 15č"$ 18.6%
ǔ12ē 25č"$ 8.0%!	 
 C9`eF#ŘƸ©Ƣ5Ɠ 3-5"š	pH$ 3.6–3.7ǔũŴ"Ò1ĂŘ
ñ¹µóũŴ#¡ǒVBN/TNǓ$ 5.8–6.5%ǔV-GB7$ 91.7–93.40ǔ
Ũč".1ß$(6 Ƙ/2!		ĔĨƹŶö$ǔ2#Ũč"
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"
1115 6.5 ± 0.3 4.1 ± 0.2 8.1 ± 0.9 18.6 ± 0.8
127 5.1 ± 0.2 2.8 ± 0.2 5.6 ± 1.0 13.5 ± 1.3
1225 4.4 ± 0.3 2.3 ± 0.1 1.3 ± 0.2 8.0 ± 0.4
1± !.
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,nƹ.&ƶƹ
Ŏö2ǔUaS;bƹ.&Ʒƹ#Ŏö$ƞ+/2
!		 
 
1 '   
Ð±$ǔřņưŤ#N:]aBE$ǔǂǇë,řņ
Ʈ*ǋĈ
º
1	/ǔƧæ#ƔÍ2%ġ´5ŸŹ1,Ʋü#f2
1ǒƽÇ 1973Ǖ÷ł 2005Ǔ		ǔǂǇ".1êǉ$#èæ".
ŗ!0ǔƔǇŤæ
èæ#¸¡"$Ƽ-ğǌ$ĽÕǔC9`eF#ŘƸ
©Ƣ
xi1
·§21ǒ¢ődØė 1978ǕÙÜ/ 1981Ǖ÷ł 
2005Ǔ	 
fċǔǀĚtƖ#ľđ±.&đ±$ǔzĥĆ5śŚǔĐţ	/
É"	ǔI_=[#ŪĮơƏ
Ƒ!421	I_=[$ǔŪĮơƏ
l"ƔǇ1Ūĝ2İǔoŉƼ.&ű¦Ƽ
ĽÕ1

·§21ǒëƐ/ 1985ǕGoto/ 1987ǕƐ/ 2008Ǔ	 
Ũď#ņĖoŉŌ$ǔ11ē 15č"$nņĖ 20.5%ǔ12ē 7č"$nņ
Ė	/ŰņĖ 25.4%ǔ12ē 25č"$ŰņĖ 36.5%!	řņĖ#N:
]aBE#oŉŌ
 1%º1+"$ǔųŧŭľæ
 50îƗ2
1
ǒ÷ł 2005ǓǔėƝǍ"1Ũčƿ#ųŧŭľæ.&oŉŌ#º
$ǔ11ē 15č	/ 12ē 7č)$ 193 4.9%ǔ12ē 7č	/ 12ē 25č
)$ 100 11.1%	#ŷĜ	/ǔoŉŌ
 1%º1"Ɨ
ųŧŭľæ5ŭ1ǔ11ē 15č	/ 12ē 7č)$ 39.4ǔ12ē
7č	/ 12ē 25č)$ 9.0÷łǒ2005Ǔ#.0Ô		ėƝǍ
$ǂǇ#ƙÑ$!
ǔįƠęuŨď#ģŉy#ŋó	/ǔ11ē 15
č"$ƔǇ#êǉ$!ǔ12ē 7č.& 12ē 25č"$ǔƔǇŤæ$Ƨæ
.&èæāĿ2	#	/ǔėƝǍ"1ŪĮơƏl#
45
oŉŌ#º$ǔzŉ#ŎƂ"wřņ#ƮƑ$!ǔįľ#xi-Ɣ
Ǉ".1Ƌƴ#ĝĪ.&2"ŹoŇ
èêǉƀ/2	 
oŉƼ$ǔŨč
Ư!1( ƇƋ$ĽÕ
ǔǅŦ$ºǔ
y$ƇƋ#ĽÕǅŦ#º
ŜĬ2ǔŨčƿ"1oŉƼ#ß
$4		#	/ǔŪĮơƏl#ƔǇ
oŉƼ"k1êǉ
$4	1ƀ/2	 
 Ũč
Ư!1( "ǅŦ#oŉƼǔoŉlǅŦƺ¡ǔOb¦Ƽ.&
C9`eFĈ#MbUb¦Ƽ$º
ǔTDN ¦Ƽ$xi		ǔ
TDN ¦Ƽ#ĽÕ$4	0ǔMbUb$ƍŧ	/ǔŪĮơƏl#
ƔǇ
ğǌ"k1êǉ$4	1ƀ/2	 
 fċǔėƝǍ# TDN¦Ƽ$ 52.9–54.6%0ǔǀĚ±ċ#ġ´ǃœ±â"
ƱĖĄť¾ĄN:]aBE# 66.7%ǒƉƻ/ 2013Ǔĭƨǔ
10 Y9bNthx		#	/ǔĄťƱĖ5ưĄť1$ǔ
řņjƥƬã.0ǅŦ#Ƽ
Õ!!0ǔTDN ¦Ƽ
xi1	/ǔ
ƱĖĄť5í
1
ƺƗ1ƀ/2	 
 oŉŌ
 20.5%ǎİ!Ĉ,
ǔƟƕC9`eF$Ũč"	
	4/ƆƢ!ŘƸ©Ƣ!	C9`eFĈ#Ʊé!oŉŌ$ 30–
35%0ǔÕ!, 25–35%#Ů­1
ĕ)ǒ÷ł 2005Ǔǔǎ
İ!Ĉ$ÿĲăÃ
ŘŎ1ǒÁi/ 2005ǕïƐ/ 2005Ǖ÷ł 2005Ǔ	
ïƐ/ǒ2005Ǔ$ǔŵĉ³ae_Ve^$ǔǎİ!Ĉ,ƆƢ!ŘƸ©
Ƣ#C9`eF5Ɵƕ15š0ǔ 11 ē 15 čŨ#oŉŌ

20.5%ǎİ!Ĉ",ƆƢ!ŘƸ©Ƣ!$ǔŵĉ³ae_
Ve^C9`eFƟƕ5".1ǎÏæĢŊñ"~È1
3
Áƀ/2		!
/ǔoŉŌ
 20%Ťæ#ǎİ!Ĉ
$ǔÿĲăÃ,Á	/ǔ 11 ē 15 č#Ũ#."ǔŪĮơƏl#
46
żæ
21ďĖ#Ũ$ĕ)!ƀ/2	 
 ƆƢ!C9`eFƟƕ"$ǔĈƈl#ŁñńİŉǒWSCǔwater soluble 
carbohydrateǓ
oŉl" 10%th1
ĕ)ǒƻl 2014Ǔ	ėƝǍ
$ǔÕű¦Ƽ$Ũč
Ư!1( ĽÕǔ12ē 25č#Ũ$ǔÕ
ű¦Ƽ$ 8.0%!	WSC ¦Ƽ$ǔÕű¦Ƽ.0ǎ5ƀô,ǔ
Õű¦Ƽ
 8.0%$ƜÎǃœ"ƪāË21	/ǔėƝǍ"
1 12 ē 25 č#Ũ#."ǔżæ
Ã42Ūĝ21tǂ)#Ū
ĮơƏ$Ƴ1
ĕ)ƀ/2	 
fċǔN:]aBE$ǇÍ".0ǔƇƋ
ĝĪ£zŐǌ#ƦĶ

ĩ1
ǔżæ
(6 Ã42ĝĪë,ÇÌƺ$º1

Ş/21	#¸¡#ÇÌ#º$ǔ£zŐ".1,#$!ǔƇƋ
"ƍŧ2£ŏŉ#ƦĶ".1,#1ƀ/21ǒ÷ł 
2005Ǔ	ėƝǍ$ǔ11 ē 15 č	/ 12 ē 25 č#ƿ#Ĕŧŭľæ$ 9"
!	
ǔ#ƿ",řņ$ƮƑǅŦƼ.&MbUb¦Ƽ$º
ǔƇƋƼ.&Õű¦Ƽ$ĽÕǔTDN ¦Ƽ$½!		#
$ǔ10ti#įľ$ǔŎƾ$!
ƦĶ$ŸŹ15š
1ƀ/2	 
th#ŷĜ	/ǔǀĚ±ċ"$ǔĄť
Ư2¾ĄN:]aBE$ǔ
Đţ"řņjƥǎİ!ęu!,ǔŪĮơƏŨĖ5Ɵćİ
¦Ƽ5Ɵć1".0ǔÿĲ".1ǌă5ƧĽ1
Ƅ
	fċǔŪĮơƏ".0Õű¦Ƽ$ĽÕ1+ǔżæ
Ã42Ūĝ
21tǂ)#ŪĮơƏ$ĕ)!	ìǔřņjƥ#¾ĄN:]
aBE#ŨƱĖ$ǔėƝǍ"1 12ē 7č#Ũ#."ǔŪĮơƏż
æ$ī1
Ƌ"$oŇ5,!Ɗ2
*/21Ťæ#ďĖ1
ĕ)
ƀ/2	 
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 C9`eF©Ƣ#ąª#+ǔřņjƥ#¾ĄN:]aBE#C9`eF
Ɵƕ#+#ŨƱĖ"Ĥƛ	Ąť
Ư2¾ĄN:]aBE$ǔ
ŪĮơƏƔǇ,oŉƼ$½!	
ǔoŉŌ.&oŉlǅ
Ŧƺ¡$ǔŨč
Ư!1( º1¥
Ƙ/2ǔĐţ"řņjƥ
ǎİ!ęu!,ǔŪĮơƏŨĖ5Ɵćİ¦Ƽ5Ɵć1
".0ǔÿĲ".1ǌă5ƧĽ1
Ƅ15š	f
ċǔŪĮơƏ".0Õű¦Ƽ$ĽÕ1+ǔżæ
Ã42Ūĝ21
tǂ)#ŪĮơƏ$ĕ)!	/ǔřņjƥ#¾ĄN:]aBE
#ŨƱĖ$ǔŪĮơƏżæ$ī1
Ƌ"$oŇ5,!Ɗ2
*/21
Ťæ#ďĖ1
ĕ)ƀ/2	 
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 P:`fBEǝZea mays L.ǞId> ǝ^Sorghum bicolor MoenchǞ!ŀĆ"ǟ
1»!ĆŪ 2»!­ŭ
°Ƒŝ¢ŚÌ­ǔĊŌĨÆúƜ 1980ç
	/²ÁÚ2ǟ}"ŪƕŦ!=JfA ,Id>^!ĨÆúƜ!
lž~21űǟǈĠƢ!ŃĖÁ.#ĖÁ!lƓŚĨÆčĹ
ĕ«1	ǈĠÁč"ǟƘÄŞ-¨ƚŞűǝĿĸ/ 2003ǡǌĜ/ 2004Ǟ
èŒ2ǟƘÄŞ" 200haǟ¨ƚŞ" 50ha ƥİǔĊŐő¯ƨƀƈ
ǝBhPb@JkǞ .0.#­ŭ21	 
 ǈĠÁč 1P:`fBEId>^!ŀĆ"ǟŜÙňéǝo RMǞ
110–120 ũé!đŐ	/đsŐºŪ!P:`fBEIdCkÃ)"ŒÃ
Id>^5 4 ęsĒ	/oĒ ´Ĕ ĆŪǟǠŗ0"P:`fBE!ǚň
ě 4P:`fBEId>^5´Ĕ ­ŭǟ2 ŗ0" 11 ęsĒ	
/ 12ęnĒ Id>^Őƙ5ƞǋ .0ĵ5o	/­ŭ1ĨÆ
čĹ
/21ǝǌĜ/ 2004ǡ{n/ 1989ǡĜª/ 1991ǡŶĝ/ 2003Ǟ	 
 ǅǃŞƐø2GkKhÃId>^ǝSorghum bicolor Moench × S. 
sudanense  [Piper] Stapf.Ǟ!ČºŪÞǓ"ǟěŐƐ.#Őõ 2ƲÌ
­ºŪǟƗ5Ƃ,ąĶľ
'6ĻǟGkKhÃId>^
"ĈÜvõ!ōõ5ÿǝŁĸ 2015Ǟ	!+ǟP:`fBEI
d>^ŀĆ"ǟ­ŭĔ!ĵ
ƭĉ-ǟP:`fBE!ŀĆ!
Œ ǘºƯD9ekF!Őő ƾ1ƍ/21	 
 ǟŝ¢¥-īć .0¯ƨǎŬ!þÍ
°Ƒ1BhPb@J
k¶ŝ¢ŚÌ­ǔĊŐőúƜǟǈĠÁÅ!Ì­÷ƛĨÆŻ!P:
`fBE9Jc7hb9AbGǝLolium multiflorum Lam.Ǟ!yĳĲƴ
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ǟçǇ­Ǆ
'(´ĵŅīĔǇ
 25ǜł°ƑǔĊŐőŻǟ
Ű 1 Ŵ"GkKhÃId>^ČºŪÞǓ5ŒP:`fBEId>^
ŀĆ!ĨÆčĹǟŰ 2 Ŵ"Ű 1 ŴǆřÞǓP:`fBE!ŀĆP
:`fBE9Jc7hb9AbG!yĳǟP:`fBEyě.#ïğ
	/ĀŒ21IdCkÃId>^P:`fBE!ŀĆ!­Ǆõ!Ĳ
ƴǟŰ 3 Ŵ"Ű 1 ŴǆřGkKhÃId>^ÞǓ5ÚP:`f
BEId>^ŀĆP:`fBE9Jc7hb9AbG!yĳ.#P
:`fBEyě!īõ5ĲƴǟBhPb@Jk¶!ŝ¢Ì­ǔĊŐ
őúƜ Īƪ	 
 
8B: 
'6.2		
/%+(- 
 
B 4   3 
 P:`fBEId>^ŀĆ"ǟïğ"IdCkÃ)"ŒÃId>^

Œ2
ǟƷçǅǃŞƐø2GkKhÃId>^ČºŪ!Þ
Ǔ"ǟŐõ 2ǟvõ!ōõ5,	/ǟP:`fBE!ŀĆ!
Œ ƾ1ƍ/21	 
 ǟĝŴ"ÞǓ5ÚP:`fBEId>^ŀĆ!ĨÆčĹ 
ĪƧ	 
 
C )&(- 
 ƫǗ"ǟ2013ç	/ 2015ç)ǟŧÏßŞļƌµâǝŧÏßŞŕőúƜHh
JkǞÖĎ	P:`fBEId>^ŀĆǝoǟŀĆǞ"ǟÞǓ
!ŀĆ "ǟ 2013ç "J=TGJkǝŜÙňéǝoǟRMǞ113Ǟǟ2014–2015
ç "J=TGJk.# 34N84ǝRM108ǞǟïğºŪ!ŀĆ"ǟ 2013 ç
50
"ǘźIdCkDHǝoǟFS502Ǟ.#ǘĽ¥IdCkǝoǟKCS404Ǟ
J=TGJk5ƫ	 
 2013ç" 4ę 23Đǟ2014ç" 4ę 2Đ.# 4ę 16Đǟ2015ç" 4ę 2Đ
.# 4ę 17Đ ĆŪ	1ŗ0ǝP:`fBEId>^5´Ĕ ­ŭǞ
"P:`fBE!ǚňěǟ2ŗ0ǝId>^ŐƙǞ"ǟFS502.# KCS404
"ŹňěǟÞǓ" 2013ç"ūÐ+ǟ2014ç"đ0"ūÐ+ǟƺ
0"Źňěǟ2015ç"Źňě522śÓ ­ŭ	 
 ƫǗ§"ǟ1 §Ŕ5 3m×4mǝ12m2ǞǟĞǇ 75cm P:`fBE"ħǇ
20cm  2 ŷĆŪǟ4–6 ƚě ĨĩØé
 6,667 ĝ/10a 1. Ǉ
ë)"Ơĩ	Id>^"ǟ2013 ç " 1.0kg/10aǟ2014 ç.# 2015
ç "ÞǓ" 1.0kg/10a )" 0.5kg/10a ĆŪǇë)"Ơĩ"	
	ǀƉ"ǟƫǗ§ 3¬ñ	 
 ĎƏ"ǟĆŪ  ŋ$6ÇƏ 5t/10aǟƖ¿šņ 60kg/10a ŀĆǟĆŪĔ ţÓ
48kg/10aǝN10kg/10aǞǟ1 ŗ0­ŭĔ ¥øƏĊ 31kg/10aǝNǟK ² 5kg/10aǞ
5ĎŒ	 
 ­ǄƭĤ"ǟƫǗ§!r 2 Ğ5ǉsÎ 2 Ğ5­ŭǟƫǗ§ 
P:`fBE"ƗƚǊūƿǟId>^"Ɨƚūƿ ČǙǂ5ńÕ
îǟP:`fBE" 5 .#Id>^Ɨƚ 2kg ũé5ŽċǟId>^ū"
­ŭŌ5 70 48ĔǇvŉvŌǂ5ńÕ	°Ľ¥ǕƅǄǝTDNǟ
total digestible nutrientsǞ"ǟNRCuŋ2001çéŊĀŒ21Weiss/ǝ1992Ǟ
!čĹ .0āÕ	 
 
D ;   * 
 2013 ç ÖĎƫǗ 1vŌ­Ǆ5Ɲ 4-1  ť	Id>^ºŪ!
ƽ .0ǟçǇ³Ʀ!vŌ­Ǆǟ1ŗ0s!P:`fBE¡³.# 2ŗ
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52
0!vŌ­Ǆ á
Ƭ+/2	1ŗ0 2ŗ05³4çǇ³Ʀ!vŌ
­Ǆ" 1,899–2,855kg/10a ǟÞǓ!ŀĆ"ǟFS502 .# KCS404 !ŀĆ
.0Ü		P:`fBEId>^ 1 ŗƙ5³4 1 ŗ0!vŌ­
Ǆ" 1,499–2,089kg/10a0ǟƩ"P:`fBE
 553–1,119kg/10aǟId>
^
 946–1,003kg/10a	ÞǓ!ŀĆ"ǟFS502!ŀĆ.0P:`f
BE!vŌ­Ǆ
Ü		1ŗ0s!P:`fBE¡³" 37–54ǜ0ǟ
ÞǓ!ŀĆ" FS502 !ŀĆ.0		Id>^Őƙ! 2 ŗ0vŌ
­Ǆ" 400–766kg/10a0ǟÞǓ" FS502.0Ü		 
 2014.# 2015ç ÖĎǟÞǓ!ĆŪǄ5 1.0kg/10aÉ³! 34N84
.#J=TGJk!ŀĆ!vŌ­Ǆ5Ɲ 4-2 ť	1ŗ0s!P:`f
BE.#Id>^ǟ1ŗ0s!P:`fBE¡³ ƫǗç .1á
Ƭ+/
2
ǟP:`fBEºŪ .1á"Ƭ+/2		ƫǗçP:`fB
EºŪ .1|zŒ"		 
 vŌ­Ǆ"ǟçǇ³Ʀ" 3,010–3,282kg/10aǟ 1ŗ0" 2,220–2,384kg/10aǟ
2ŗ0" 636–964kg/10a	1ŗ0!vŌ­Ǆ!Ʃ"ǟP:`f
BE
 936–1,556kg/10aǟId>^
 818–1,448kg/10a0ǟP:`fBE¡³
" 39–66ǜ	P:`fBEºŪ .1Ěöá"Ƭ+/2	
ǟ
2014çǟ2015ç, 34N84!č
J=TGJk.0 1ŗ0s!P:`fB
E­Ǆ
ÌǟP:`fBE¡³
ǘ¶	 
 ÞǓ 34N84 !ŀĆ1ÞǓ!ĆŪǄ!vŌ­Ǆ5Ɲ 4-3  ť	
ƫǗç"ǟçǇ³Ʀ!vŌ­Ǆǟ1ŗ0s!P:`fBE.#Id>^!
vŌ­Ǆǟ2ŗ0!vŌ­Ǆ.# 1ŗ0s!P:`fBE¡³ǟÞǓ!Ć
ŪǄ"ǟ1ŗŗ0s!P:`fBE.#Id>^!vŌ­Ǆ.# 1ŗ
0s!P:`fBE¡³ 22á
Ƭ+/2	 
 vŌ­Ǆ"çǇ³Ʀ" 2,974–3,383kg/10aǟ1 ŗ0" 2,270–2,390kg/10aǟ
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2ŗ0" 592–993kg/10a	1ŗ0!vŌ­Ǆ!Ʃ"ǟP:`f
BE
 1,000–1,840kg/10aǟId>^
 543–1,270kg/10a0ǟP:`fBE¡
³" 44–77ǜ	ÞǓ!ĆŪǄ"ǟ0.5kg/10a!č
 1.0kg/10a.0 1ŗ
0s!P:`fBE­Ǆ"ÌǟId>^­Ǆ"ÜǟP:`fBE¡³
"ǘ		 
 ÞǓ!ĆŪǄ
 1.0kg/10a!É³! 34N84!ŀĆ 1ĆŪě!ĒǇ!Đ
æÂĴŃ!vŌ­Ǆ5Ɲ 4-4 ť	ĆŪě!ĒǇ!ĐæÂĴŃ!ƽ 
.0ǟ1ŗ0s!P:`fBE.#Id>^!vŌ­Ǆǟ2ŗ0!vŌ­
Ǆǟ1ŗ0s!P:`fBE¡³ á
Ƭ+/2	 
 vŌ­Ǆ"çǇ³Ʀ" 2,968–3,233kg/10aǟ1 ŗ0" 2,270–2,374kg/10aǟ
2ŗ0" 615–964kg/10a	1ŗ0!vŌ­Ǆ!Ʃ"ǟP:`f
BE
 1,000–1,583kg/10aǟId>^
 769–1,270kg/10a0ǟP:`fBE¡
³" 44–67ǜ	ĆŪě!ĒǇ!ĐæÂĴŃ
 14.1"ǟ1ŗ0s!
P:`fBE!­Ǆ"ÜǟId>^!­Ǆ"ÌǟP:`fBE¡³"
ǟ2ŗ0!vŌ­Ǆ"Ì		 
 2ŗ0!ÞǓŐƙ!­ŭě!vŌŏ.#vŌ­Ǆ5Ɲ 4-5 ť	
đ0" 9ę 18Đ.# 10ę 2Đ ǆƔÐ	/ǆƔěǟƺ0" 10ę 29
ĐŹňě	/Ôňě­ŭ	đ0.#ƺ0!vŌŏ"ǟ20.6 .#
27.2ǜǟvŌ­Ǆ" 540.# 665kg/10aǟđ0.0ƺ0!č
vŌŏ
.#vŌ­Ǆ
ǘ	 
 2ŗ0!ÞǓŐƙ!­ŭě!ƽ .1ǔĊø5Ɲ 4-6 ť	đ
0"ǆƔÐǢǆƔěǟƺ0"Źňě­ŭ	đ0.#ƺ0!
vŌŏ" 20.9.# 26.1ǜǟŸJhV@ƯǝCP, crude proteinǞ·Ǆ" 11.0.
# 9.0ǜǟsõOJkF;hPƇƄǝNDF, neutral detergent fiberǞ·Ǆ" 62.4
.# 54.3ǜǟǍƇƄõŇĵ¥ŌǝNFC, non fibers carbohydrateǞ·Ǆ" 15.8.
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# 26.7ǜǟǁõOJkF;hPcAShǝADL, acid detergent ligninǞ·Ǆ" 5.9
.# 5.5ǜǟNDFĽ¥ŏ" 51.3.# 49.8ǜǟTDN·Ǆ" 51.1.# 55.2ǜ
	­ŭě5đ0ǝǆƔÐǢǆƔěǞ	/ƺ0ǝŹňěǞ)­ŭ
ě5ƺ/1 .0ǟNFC·Ǆ!Ê£ǟNDF·Ǆ!o
*/2ǟTDN·
Ǆ"Ê£	 
 
E <     
 2013 ç!ƫǗ"ǟÞǓJ=TGJk!ŀĆ"ǟIdCkÃId>^!
FS502 .# KCS404 !ŀĆ.0çǇ!vŌ­Ǆ" 26.7–27.3ǜÜ		1
ŗ0vŌ­Ǆs!P:`fBE¡³"ǟÞǓ!ŀĆ" 37ǜǟFS502
.# KCS404!ŀĆ.0 13.6–16.7\9hPÜ		IdCkÃ.#
ŒÃId>^5ŒŀĆĨÆ! 1ŗ0­Ǆs!P:`fBE¡³"ǟ48–
94%ǝĜª/ 1991Ǟǟ47–96ǜǝŶĝ/ 2003ǞºŪ-ƫǗç .0Íá

Ƥ/2ǟ{n/ǝ1989Ǟ.#Ǜķ/ǝ1982Ǟ!È¸"ǟ22!Ęƾ
ƀ*³4" 81–95ǜ.# 72ǜ	GkKhÃId>^"ǟ7ef
VEkű .0ŒÃId>^.0ŀĆĨÆP:`fBE!ŐƐ5ü1
¶ 0ǝĥªjŨœ 1988ǞǟÞǓ
P:`fBE!ŐƐ5ü
ª
¼ǟP:`fBE­Ǆ
Üƍ/2	)ǟÞǓ!ŀĆ"ǟ
FS502.# KCS404Ĳ& 2ŗ0!Id>^Őƙ!vŌ­Ǆ,Üǟ
P:`fBE!ŐƐ!ü³4IdCkÃId>^!ŀĆ.0çǇ³
Ʀ!vŌ­Ǆ
Üƍ/2	 
 ďí!È¸"ǟ5ęĆŪ.0 4ęĆŪ!č
vŌ­Ǆ"ÌǝĜª/ 1991ǡ
ÛĢ/ 1997Ǟǟ)ǟId>^!ĆŪǄ5Ü1 .0P:`fBE!
¡³
Ê
È¸21ǝǛķ/ 1982ǡ{n/ 1989Ǟ	!+ǟ
2014ç.# 2015ç "ǟŀĆÞǓ!ů³ Ʈ. P:`fBE
60
!ěŐƐ5Ť1+ǟƀ*³41P:`fBEºŪǟÞǓ!ĆŪǄǟ
ĆŪě ĪƧ1, ǟÞǓ!Őƙ!­ŭĔě ,
ĪƧ	 
 ÷ƛĹ!P:`fBEId>^!ŀĆ"ǟP:`fBE"đŐºŪ

Œ21		ǟÞǓ!ŀĆ"ǟđŐºŪ!J=TGJk"ÞǓ
!ů³ƞÀ2­Ǆ
łÜ+ǟÞǓƀ*³41P:`fBEº
ŪǟJ=TGJk.0ěŐƐ!21ĬđŐºŪ! 34N84 !ƀ*³
4 ĪƧ3ǟƀ*³41P:`fBEºŪ .1vŌ­Ǆ
 á"	
ǟTDN ·Ǆ!ǘP:`fBE!¡³"J=TGJk.0
34N84!č
ǘǟ34N84!ƀ*³4č
 TDN­Ǆ"ǘ1ƍ/
2	!	/ǟÞǓ!ŀĆ "ǟ÷ƛ!đŐºŪ.0ěŐƐ!.
ĬđŐºŪ!ƀ*³4
ƾ1ƍ/2	 
 ÷ƛĹ!P:`fBEId>^ŀĆ"ǟId>^ĆŪǄ" 1–2kg/10aũé
1	2013ç!ƫǗ"ǟÞǓ!ĆŪǄ5 1.0kg/10a
ǟP:`
fBE"ÞǓ!ů³ ƮƞÀ2	ǟ34N84 !ƀ*³4 
1ÞǓ!ĆŪǄ5ĪƧ3ǟ1.0kg/10a.# 0.5kg/10a!Ǉ "ç
Ǉ!vŌ­Ǆ á"	
ǟ0.5kg/10a É³!č
 1 ŗ0!P:`
fBE¡³
ǘǟçǇ! TDN ­Ǆ,ǘ1ƍ/2	!	/ǟ
ÞǓ!ĆŪǄ" 0.5kg/10a
ƾ1ƍ/2	 
 ÷ƛĹ"ǟP:`fBEId>^ŀĆ!ĆŪě" 4 ęsĒ	/oĒǟ
Ƹä!Id>^!ĆŪěǝĐæÂĴŃ
 15ũé!ĔěǞ.0đ+ǟI
d>^!ŐƐ5üĴ¹ 1 .0ǟ1ŗ05P:`fBEt1
 TDN­Ǆ5Ť1
ƛ421	2013ç"ĆŪě!ĒǇ!
ĐæÂĴŃ" 14.7P:`fBE"ÞǓ!ů³ƮƞÀ2	ĆŪ
ě!ĒǇ!ĐæÂĴŃ ĪƧ3ǟ 1 ŗ0.#çǇ³Ʀ!v
61
Ō­Ǆ á"	
ǟĒǇ!ĐæÂĴŃ
 12.2–12.7" 1 ŗ0sP:
`fBE¡³" 14.1.0ǘǟçǇ! TDN ­Ǆ"Ì­ 1ƍ/2	
ÞǓP:`fBE!ŀĆ"ǟÞǓ"ěŐƐ 21	/ǟ÷ƛĹ 
.1ĆŪě.0đĒǇ!ĐæÂĴŃ
12–13ũé!4ęnĒ	/sĒ ĆŪ
1
ƾ1ƍ/2	 
 GkKhÃId>^!­ŭƾě"ǟūÑ*ě	/ūěũé0ǟ­ŭ

ƺ21Ľ¥ŏ
o1ǝÛį 2009Ǟ	2ŗ0!Id>^Őƙ!­ŭě5
ĪƧ3ǟǆƔÐǢǆƔě	/ŹňěǢÔňě)­ŭě5ƺ/1
 .0ǟvŌŏ.#vŌ­Ǆ"Ê£	ǔĊø"ǟ­ŭě5ƺ/
1 .0ǟNDF ·Ǆ!o.# NFC ·Ǆ!Ê£
*/2ǟTDN ·Ǆ"
òÊ	­ŭě5Ƹä"­ŭƾě21ūěũé	/Źňě)ƺ
/1 .0ǟvŌŏ"D9ekFƭơ ƾ1ŵ½)Ê£ǟTDN ­
Ǆ,Ê£1	/ǟ2ŗ0!Id>^Őƙ!­ŭě"ǟŹňěũé
ƾ
1ƍ/2	 
 n!Ɓģ	/ǟId>^ČºŪÞǓP:`fBE!ŀĆ 2 »0ĨÆ
Ż"ǟƀ*³41P:`fBEºŪ" RM110o!ĬđŐºŪǟĆŪ
"P:`fBE" 7,000ĝ/10aũé!ĨĩØéǟId>^"P:`fBEƀ
*³4ǟId>^!ĆŪǄ" 0.5kg/10aǝĨĩØé 15,500ĝ/10aǞ!¡³ǟ
ĒǇ!ĐæÂĴŃ
 13ũé!Ĕě "ĆŪ1	1 ŗ0"P:`fBE!
ǚňěǟ2ŗ0"Id>^Őƙ!Źňě ­ŭ1ĨÆčĹ
ƾ1ƍ
/2	 
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B 4   3 
 ǈĠ©ƿ"ǟP:`fBEId>^ŀĆ 2 »0ĨÆ"ǟŝ¢ŚÌ­
ǔĊŌŐőčĹ 1980ç3	/Ú21	 
 ǟĝŴ" ŴǆřGkKhÃId>^ČºŪ!ÞǓP:`
fBE!ŀĆ!­Ǆõ ǟP:`fBE9Jc7hb9AbG!yĳ
ǟP:`fBEyě.#ïğ!IdCkÃId>^P:`fBE!ŀ
ĆĲƴĪƧ	 
 
C )&(- 
 ƫǗ"ǟ2014ç	/ 2015ç)ǟŧÏßŞļƌµâǝŧÏßŞŕőúƜHh
JkǞÖĎ	P:`fBEId>^ČºŪÞǓ!ŀĆǝoǟČºŪ
ŀĆǞ"ǟ P:`fBE" 34N84ǝRM108ǞǟP:`fBE9Jc7hb
9AbG!yĳǝoǟyĳǞ"P:`fBE"J=TGJkǝRM113Ǟǟ
9Jc7hb9AbG"ēǝđŐǞǟP:`fBEyě"ǟ1ś" 2014
ç" KD500ǝRM100Ǟǟ2015ç" KD510ǝRM100Ǟǟ2ś" 30D44ǝRM135Ǟǟ
P:`fBEId>^ïğºŪ!ŀĆǝïğºŪŀĆǞ"ǟP:`fBE
"J=TGJkǟId>^" FS502ǝIdCkÃǞ522ƫ	 
 P:`fBEId>^ŀĆ"ǟ2014ç 4ę 16Đ.# 2015ç 4ę 17Đ
 ĆŪǟ1ŗ0"P:`fBE!ǚňěǟ2ŗ0"Id>^Őƙ!Ź
ňě5śÓ ­ŭ	yĳ"ǟP:`fBE" 2014ç 5ę 8Đ.# 2015
ç 5 ę 18 Đ ĆŪǟǚňě5śÓ ­ŭ	9Jc7hb9AbG"ǟ
2013ç 10ę 4Đ.# 2014ç 10ę 9Đ ĆŪǟƋçē 1ŗƙ5ūě
5śÓ ­ŭ	yě"ǟ1ś"ǟ2014ç 4ę 2Đ.# 2015ç 4ę
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2Đǟ2ś"ǟ2014ç 8ę 4Đ.# 2015ç 8ę 5Đ ĆŪǚňě5ś
Ó ­ŭ	 
 ƫǗ§"ǟČºŪŀĆ.#ïğºŪŀĆ"ǟ1 §Ŕ5 3m×4mǝ12m2Ǟ
ǟĞǇ 75cm	P:`fBE"ħǇ 20cm 2ŷĆŪǟ4–6ƚ
ě ĨĩØé
 6,667ĝ/101. Ǉë)"Ơĩ	Id>^"Č
ºŪŀĆ" 0.5kg/10aǟïğºŪŀĆ" 1.0kg/10aĆŪ	ǀƉ"ǟƫǗ§
 3¬ñ	yĳ!P:`fBE.#yě"ǟP:`fBE"ǟ
1§Ŕ5 3m×4mǝ12m2ǞǟĞǇ 75cmǟħǇ 20cm 2ŷĆŪǟ4–
6ƚě ĨĩØé
 6,667ĝ/10a1. Ǉë)"Ơĩ	9Jc7
hb9AbG"ǟ2.25m×4mǝ9m2Ǟ 2.5kg/10aĆŪ	 
 ĎƏ"ǟČºŪŀĆ.#ïğºŪŀĆ"ǟĆŪ  ŋ$6ÇƏ 5t/10aǟƖ
¿šņ 60kg/10aǟĆŪĔ ţÓ 48kg/10aǝN10kg/10aǞǟ1ŗ0­ŭĔ ¥øƏ
Ċ 31kg/10aǝNǟK ² 5kg/10aǞ5ĎŒ	yĳ"ǟP:`fBE"Ć
Ū  ŋ$6ÇƏ 5t/10aǟƖ¿šņ 60kg/10aǟĆŪĔ ţÓ 48kg/10aǝN10kg/10aǞ
5ĎŒǟ9Jc7hb9AbG"ĆŪ  ŋ$6ÇƏ 3t/10aǟƖ¿šņ
60kg/10aǟĆŪĔ ǟţÓ 24kg/10aǝN5kg/10aǞ5ĎŒ	yě"ǟ1
ś  ŋ$6ÇƏ 5t/10aǟƖ¿šņ 60kg/10aǟ1ś.# 2śĆŪĔ
 ţÓ 48kg/10aǝN10kg/10aǞ5ĎŒ	 
 ­ǄƭĤ"ǟČºŪŀĆǟyĳ!P:`fBEǟyě.#ïğºŪŀ
Ć"ǟƫǗ§!r 2 Ğ5ǉsÎ 2 Ğ5­ŭǟƫǗ§ P:`
fBE"ƗƚǊūƿǟId>^"Ɨƚūƿ ČǙǂ5ńÕîǟP
:`fBE" 5 .#Id>^Ɨƚ 2kg ũé5ŽċǟId>^ū"­ŭŌ
5 70 48ĔǇvŉvŌǂ5ńÕ	yĳ!9Jc7hb9Ab
G"ǟ1ŗƙ5ö! 1m2ǝ1m×1mǞ5 3Ųù­ŭǟ70 48ĔǇvŉ
vŌǂ5ńÕ	TDN "ǟNRC uŋ 2001 çéŊĀŒ21 Weiss
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D ;   * 
 P:`fBEId>^!ŀĆ"ǟČºŪŀĆ"ǟ2014 ç " 1 ŗ0"
8ę 6Đǟ2ŗ0" 10ę 29Đǟ2015ç " 1ŗ0" 8ę 4Đǟ 2ŗ0
" 10ę 28ĐǟïğºŪŀĆ"ǟ2014ç " 1ŗ0" 8ę 6Đǟ2ŗ0"
11ę 28Đǟ2015ç " 1ŗ0" 8ę 7Đǟ2ŗ0" 11ę 24Đ ­ŭ	
yĳ"ǟP:`fBE" 2014ç 8ę 15Đǟ2015ç 8ę 21Đǟ9Jc7
hb9AbG"ǟ 2014ç 4ę 24ǟ 2015ç 4ę 23Đ ­ŭ	yě"ǟ
1ś"ǟ2014ç 7ę 29Đǟ 2015ç 7ę 29Đ ­ŭ	2ś"ǟ2014
ç 11ę 28Đǟ 2015ç 11ę 24Đ ­ŭ	ČºŪŀĆ"ǟïğºŪŀĆ
Ĳƴǟ1ŗ0"´ũé	--đǟ2ŗ0" 1ięũéđ­ŭ
ě	 
 Ż!vŌ­Ǆ.# TDN­Ǆ5Ɲ 4-7 ť	vŌ­Ǆ.#
TDN ­Ǆ, ǟŻ .1á
Ƭ+/2	vŌ­Ǆ"ǟČºŪŀĆ
" 3,178kg/10aǟyĳ" 2,966kg/10aǟyě" 3,628kg/10aǟïğºŪŀĆ
" 3,386kg/10a 0ǟTDN ­Ǆ"ǟČºŪŀĆ" 1,908kg/10aǟyĳ
" 1,863g/10aǟyě" 2,519kg/10aǟïğºŪŀĆ" 2,147kg/10a	
ČºŪŀĆ!­Ǆõ"ǟyĳ´ũéǟïğºŪŀĆ.#yě.0Ü
		 
 Ż!­ŭŌ!ǔĊø5Ɲ 4-8 ť	­ŭŌ!×"ǟČºŪ
ŀĆ.#ïğºŪŀĆ"ǟ1 ŗ0"P:`fBEId>^!ŀ³Ōǟ2
ŗ0"Id>^Őƙǟyĳ"ǟË"P:`fBEǟ"9Jc7
hb9AbGǟyě"ǟ 1ś.# 2ś, P:`fBE1	1
ŗ0ǟË.# 1 ś"ǟ!ǐś Ż .1áǟ CP ·Ǆ
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2014 9-IB71 2,974 1,845
6L"@'2 2,925 1,759
"<'3 3,782 2,641
3=-IB74 3,290 2,148
2015 9-IB71 3,383 1,970
6L"@'2 3,006 1,967
"<'3 3,474 2,396
3=-IB74 3,481 2,145
NU21. 2014 3,243 2,098
2015 3,336 2,054
'%&K1. 9-IB71 3,178 ab 1,908 a
6L"@'2 2,966 a 1,863 a
"<'3 3,628 c 2,519 c
3=-IB74 3,386 bc 2,147 b
*8*>5 NU2
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1/T34N84B7
2KD500.KD510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5NS5VAC;54Y**1VAC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6SG)F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 R5VAC;50.
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.# NFC·Ǆ ƫǗç .1á
Ƭ+/2	CP·Ǆ.# NFC·Ǆ"
ŻƫǗç!|zŒ
Ƭ+/2	2ŗ0ǟ.# 2ś"ǟ
!ǐś Ż .1áǟCP ·ǄǟNFC ·Ǆ.# NDF ·Ǆ ƫǗç .
1á
Ƭ+/2	CP ·Ǆ.# NFC ·Ǆ "ǟŻƫǗç!|z
Œ
Ƭ+/2	 
 1ŗ0ǟË.# 1ś"ǟTDN·Ǆ.# NFC·Ǆ"yě
ǘǟ
ČŀĆºŪ"		CP·Ǆ"ǟČºŪŀĆ.#ïğºŪŀĆ"ǟy
ĳ"ǘ		NDF ·Ǆ"ǟyĳ.#yě"ǟČºŪŀĆ.#
ïğºŪŀĆ"ǘ		2 ŗ0"ǟTDN ·Ǆ"ǟČºŪŀĆ"ǟy
ě"ǘ		CP·Ǆ"ǟyĳǟČºŪŀĆǟyěǟïğºŪŀĆ!Ǒ
 ǘ		NFC ·Ǆ"ǟyěǟïğºŪŀĆǟČºŪŀĆǟyĳ!Ǒ 
ǘ		NDF ·Ǆ"ǟyě.#ïğºŪŀĆ"ǟČºŪŀĆ"ǘ	
	 
 
E <     
 ČºŪŀĆ!­Ǆõ"ǟyĳĲƴvŌ­Ǆ" 7ǜǟTDN ­Ǆ"
2ǜÌ	
ǟïğºŪŀĆ.#yěĲƴǟvŌ­Ǆ" 6ǜ.
# 12ǜÜǟTDN ­Ǆ" 11ǜ.# 24ǜÜ		lčǟǈĠÁč!
!ÁÅ 1Id>^ČºŪÞǓP:`fBE!ŀĆ 2 »0!­Ǆõ
"ǟƘÄ"Id>^ïğºŪ FS502 P:`fBE!ŀĆ 2 »0ǟyĳ
.#yě.0vŌ­Ǆ
25.9–27.8ǜÌǟƊǖ"Id>^ïğºŪFS502
P:`fBE!ŀĆ 2 »0.0 10.2ǜÌǟĦĜ"yĳ.#yě
.0ż 20ǜÜ	ǝýª/ 2015Ǟ	 
 !	/ǟÞǓP:`fBE!ŀĆ 2 »0"ǟŧÏß"yĳ
´ũéǟƘÄ"Ę,Ì­ŻǟƊǖ"ïğºŪ!ŀĆ.0Ì­
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Ż0ǟǈĠÁčsƿ©"yĳ´ũé	2n!­Ǆ5ð/
21Ì­Ż1ƍ/2	 
 P:`fBEId>^!ŀĆ ǟïğ!IdCkÃId>^ºŪ	
/ÞǓ ƉĂÉ³ǟ1ŗ0!­ŭ"'(´Ĕě1
ǟÞǓ" 2ŗ
0
 10ęoĒ ­ŭě0ǟïğ!IdCkÃId>^.0 1ięũéđ
)	2ŗ0!­ŭě
 1ięũéđ)1 .0ǟïğǠŗ0!­ŭ

ƺ2 2 ŗ0!­Ǆ
Ƥƶ+­ŭ	ÁÅ"ǟŐ¢!ǘÞ
Ǔ5Œ1 .0 2 ŗ0!­ŭ
1. 0ǟIdCkÃ
Id>^!lƿ5ÞǓ ƉĂ1 .0ǟ2ŗ0!­ŭě!īć

°Ƒ 01_cMP
ƍ/2	 
 lčǟÞǓ"GkKhÃId>^ºŪ0ǟïğŒ21IdCk
ÃºŪƉĂÉ³!ǔĊø5Ĳƴ1ǟP:`fBEId>^!
ŀ³Ō1 1ŗ0"ǟTDNǟCPǟ NFC ǟNDFű!ǔĊø"IdCk
ÃºŪá"	
ǟId>^Őƙ!*1 2ŗ0"ǟCP.#
NDF"ǘǟTDN.# NFC"		)ǟId>^Őƙ!*1 2
ŗ0"ǟP:`fBEId>^!ŀ³! 1 ŗ05Ĳƴ*1ǟïğ
ºŪŀĆ"ǟ 2ŗ0" TDN·Ǆ" 3.0\9hPǟNFC·Ǆ" 3.8\9h
PǟCP·Ǆ" 0.6\9hPǟNDF·Ǆ" 2.1\9hPǘ	
ǟČºŪ
ŀĆ"ǟ2 ŗ0" TDN ·Ǆ" 10.5 \9hPǟNFC ·Ǆ" 13.0 \9hP
ǟCP·Ǆ" 2.2\9hPǟNDF·Ǆ" 8.7\9hPǘ		!Į ǟ
ïğºŪŀĆ"ǟ1ŗ0 2ŗ0!ǔĊø Íá"	
ǟČ
ºŪŀĆ"ǟTDN.# NFC" 10\9hPnǟNDF" 8\9h
Pnǘ 1 ŗ0 2 ŗ0!ǔĊø!á"ÍŘ	!	
/ǟČºŪŀĆ"ǟ1 ŗ0	/ 2 ŗ0%!ǔĊ!0ė "ǟ
ǔĊġ .0ǔĊø5ûăƃq1
ǂƣ1	 
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B 4   3 
 GkKhÃId>^ČºŪÞǓP:`fBE!ŀĆ"ǟǈĠÁčsƿ©
"P:`fBE9Jc7hb9AbG!yĳ´ũé	2n!­Ǆ
5ð/21Ì­Ż0ǟ1»!ĆŪ 2»­ŭ1	/ǟyĳ
Ĳƴŝ¢¥
°Ƒ1	 
 ǟĝŴ"ÞǓP:`fBE!ŀĆ!īõ ǟP:`fB
E9Jc7hb9AbG!yĳǟP:`fBEyěĲƴĪƧ	 
 
C )&(- 
 ŧÏßŞŕőúƜHhJk 1 2013 ç.# 2014 ç!÷ƛī!ī
ĔǇ Ĳƴ	ŀĆ"ǟƎƱ¾É IdCk7JMLǝJS-SǟJ
=?JǟmǂǞ5Ý 2 ĞĆĆŪıǝJS2105ǟJ=?JǟmǂǞP:
`fBEId>^5´Ĕ ĆŪ	yĳ!P:`fBE.#yě! 1
ś"ǟ ƎƱ¾É 2ĞĆĆŪıĆŪǟyě! 2ś"ƵŢıĭ
ǏČàÒHhJkǝìĔ"ŐŢHhJkǞǆř2pƎƱÙôǘƹĆŪı
!ƫıpƎƱĆŪ	P:`fBE.#Id>^"ǟ1Ğ0Uk[G
JǝMH90SǟWBhǟ<bhKǞ5ƟşPb@Jǝ90ǖ¢ǞŽċÃfk
d[kbǝMR820ǟJ=?JǟmǂǞ5Ŏëgh]hŻƒưêbMZ
]EkhǝSW1120DǟJ=?JǟmǂǞ­ŭ	9Jc7hb9AbG"ǟ
`k7BhO8EaRǝCM190THǟWBhǟ<bhKǞ0®0îǟ1 Đ 2
»ǟNMKek?ǝRT3110ǟJ=?JǟmǂǞ¬Ƴ 2 ĐǇxvǟfk
d[kbǝCR1060WǟJ=?JǟmǂǞƒưêbMZ]Ekh­ŭ	
ƭơfkd[kdD9ekF"ǟPekbkǝITMT3520ǟHIGJkǟ¦ļ
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ƼǞ5ŎëPb@Jǝ90ǖ¢Ǟ[kdAbY5ƟşPb@Jǝ95ǖ
¢Ǟ! 2±ƻĄ	 
 īĔǇ"ǟīǆÐĔǇ.#ſwĔǇ5, ńÕǟ22¾Éǎ
Ŭ
Ř1+ 10a ì0 ĂųĲƴ	vŌ­Ǆ"ǟfkd[kd 1 
ì0 100kgŐő2fkd[kdĈ	/āÕ	 
 
D ;   * 
 Ż!īĔǇ5Ɲ 4-9  ť	ŀĆ" 1 ŗ0" 450 /10aǟ
2 ŗ0" 66 /10aǟçǇ³Ʀ" 516 /10aǟyĳ"Ë" 414 /10aǟ
" 372/10aǟçǇ³Ʀ" 786/10aǟyě" 1ś" 426/10aǟ2
ś" 186/10aǟçǇ³Ʀ" 612/10a	ŀĆ"ǟyĳ.#y
ěĲƴ 2 ŗ0!īĔǇ
ÜǟçǇ³Ʀ!īĔǇ" 34ǜ.
# 16ǜÜ		 
 vŌŐőǄ.#īĔǇì0!vŌŐőǄ1¤Őőõ5Ɲ 4-10 ť
	vŌ­Ǆ"ǟŀĆ" 1ŗ0" 1,350kg/10aǟ2ŗ0" 400kg/10aǟç
Ǉ³Ʀ" 1,750kg/10aǟyĳ"Ë" 1,200kg/10aǟ" 900kg/10aǟçǇ
³Ʀ" 2,100kg/10aǟyě" 1ś" 1,350kg/10aǟ2ś" 900kg/10aǟçǇ
³Ʀ" 2,250kg/10a	ŀĆ"ǟyĳ.#yěĲƴ 2ŗ0
!­Ǆ
ǟçǇ³Ʀ!vŌ­Ǆ" 17ǜ.# 22ǜ		 
 ¤Őőõ"ǟŀĆ" 1ŗ0" 3.00DMkg/ǟ2ŗ0" 6.06 DMkg/ǟ
çǇ³Ʀ" 3.39-DMkg/ǟyĳ"Ë" 2.90DMkg/ǟ" 2.42DMkg/
ǟçǇ³Ʀ" 2.67DMkg/ǟyě" 1 ś" 3.17DMkg/ǟ2 ś"
4.84DMkg/ǟçǇ³Ʀ" 3.68DMkg/	ŀĆ"ǟyĳ.#yě
Ĳƴ 2 ŗ0!¤Őőõ
ǘǟçǇ³Ʀ!¤Őőõ"yĳ.
0 21ǜǘǟyě.0 8ǜ		 
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1">1 +D3/ 48 48 48
BC 72 72 72
2?D43/ 54 54 54
LE( 24 24 24
)@ 168 144 144
I1 84 72 84
.G 450 414 426
2">2 +D3/ -                  24 -                  
BC -                  72 -                  
2?D43/ 6 36 18
LE( -                  24
)@ 36 204 84
I1 24 36 60
.G 66 372 186
0K*G 516 786 612
F4-9" !AJ	"75K8HO
1:21='
:*;N9","N6
"1">O
2:2='
$<EN9"%"2N6"2"
>O
"7#-">
"75KM&/10a)
:2 9" 6"
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?6  6
1 61 450 414 426
2 62 66 372 186
(: 516 786 612
1 61 1350 1200 1350
2 62 400 900 900
(: 1750 2100 2250
1 61 3.00 2.90 3.17
2 62 6.06 2.42 4.84
(: 3.39 2.67 3.68
21+25%	"38B0 # 
B
- 2 6C
1+ 0 - 
94-10 7<	&!34*/;C
 .,>
@$/10aA
2'=
@kg/10aA
&!34*
@DMkg/$A
11+15%	1(2B0 ) 
B- 1 6C
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E <     
 P:`fBEId>^!ŀĆ"ǟ1»!ĆŪ 2»­ŭ1ŝ¢ŚǔĊ
ŌŻ1	ĆŪī"ǟÇƏćã-Ǝ6!ī ĔǇ
		1
+ǟ2ŗ0!ĆŪī
ŝŖ1ŀĆ"ǟō īĔǇ
ŠƆ21	ĝŢ
Ů"ǟyě " 2 ś5pƎƱĆŪ+ǟÇƏćã.#Ǝ
6!ī
ŝŖǟīĔǇ" 1 ś.0ŠƆ2	yĳ"ǟË"ŀ
Ć! 1 ŗ0-yě! 1 ś´ũé
ǟ!9Jc7hb9A
bG"ǟ­ŭƭơ
´Ĕ 1P:`fBEŘ0ǟ0®0-xv
!ī
óƣ0ǟfkd[kb!­ŭƭơ,īGXkQ"P:`f
BE.0+ǟ­ŭ!īĔǇ
Íå þÍǟŀĆ.#yě.0
īĔǇ
þÍ	 
 ¤Őőõ"ǟ1ŗ0.# 1ś!vŌ­Ǆ"ǟ²ĨÆŻǇ'(´ũ
é¤Őőõ,´ũé
ǟ2ś!vŌ­Ǆ"ǟŀĆ"ǟyĳ
.#yě.0Ü	
ǟīĔǇ
Ü+ǟ¤Őőõ"yĳ
.#yě.0Ì	ŀĆ!çǇ!¤Őőõ"ǟyĳ.0 21ǜǘǟ
ǈĠ©ƿĘ,Ì­ǔĊŌŻ!yě Ʒ0ǟ¤Őőõ
!ǘŻ1ƍ/2	 
 
8E: !   $ 
 
 ŝ¢ŚÌ­ǔĊŌĨÆŻǟId>^ǒ5ĺŒBhPb@
Jkű ƾŝ¢ŚÌ­ǔĊŐő ĪƧ	GkKhÃId>^Č
ºŪÞǓP:`fBE!ŀĆ 2 »0ĨÆŻ"ǟƀ*³41P:`f
BEºŪ" RM110o!ĬđŐºŪǟĆŪ"P:`fBE" 7,000ĝ/10a
ũé!ĨĩØéǟId>^"P:`fBEƀ*³4ǟId>^!ĆŪǄ
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" 0.5kg/10aǝĨĩØé 15,500ĝ/10aǞ!¡³ǟĒǇ!ĐæÂĴŃ
 13ũé
!Ĕě "ĆŪ1	1ŗ0"P:`fBE!ǚňěǟ2ŗ0"Id>^
Őƙ!Źňě ­ŭ1ĨÆčĹ5ǆř	ǆřÞǓP:`fBE!
ŀĆ 2 »0ĨÆ!çǇ­Ǆ"ǟvŌ­Ǆ" 3,178kg/10aǟTDN ­Ǆ"
1,908kg/10a 0ǟP:`fBE9Jc7hb9AbG!yĳĲƴ
vŌ­Ǆ" 7ǜǟTDN­Ǆ" 2ǜÌ	
ǟïğ!IdCkÃId>^º
ŪP:`fBE!ŀĆ.#P:`fBEyěĲƴǟvŌ­Ǆ
" 6ǜ.# 12ǜǟTDN­Ǆ" 11ǜ.# 24ǜÜ			ǟ¤Ő
őõ" 3.39DMkg/0ǟP:`fBEyě.0 8ǜ	
P:`fB
E9Jc7hb9AbG!yĳ.0 21ǜǘǟ¤Őőõ!ǘŻ
	ïğ!IdCkÃId>^P:`fBE!ŀĆ 2 »0ĨÆĲ
ƴǟ1ŗ0!­ŭě"´Ĕě1
ǟ2ŗ0" 1ięũéđ1
	/ǟïğ!IdCkÃId>^P:`fBE!ŀĆ 2 »0ĨÆ!l
ƿ5GkKhÃId>^ÞǓP:`fBE!ŀĆ 2 »0ĨÆ ƉĂ1
 .0ǟīć .1ǎŬ!þÍ1
1	 
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#2" (&		
,Eremochloa ophiuroides 
,Munro-Hack.-')*+ 
 
. !    
 2010 ÞmőƨĞĦFcBEǊƨĞıōŚ 2010ǋ$ǌ´#ƀąģ·$
396,000 haƀ·ƾŪ# 10ǉ7¢-	2ǌţÇØś.ƀąģ·$ 2,600 
ha2ǌś#ƀ·ƾŪ# 17ǉ7¢-3	ƀąģ·$Þ¿3­
"2ǌţÇØś$ţÇØśƨĦÿƭěǊ2006Þ 4ē 1Čċƌǋ7Ì-ǌ
ƀąģ·#Ɨĸ	0&ŕŌ÷"-3	
ǌţÇØś$ņ"ơ
ÁƨÎŉÚŐĚ"	ǌơÁƨÎóć#ĺÓ".!vçíĿ"ƀ
ąģ·¿3¨Ƅîüă4	2Ǌ Ɣ ĘŕƎǋǌƀąģ·#Ĕ
Ŏ"03Ɨĸĕ+43	 
 ƩÞǌƀąģ·#ĔŎĊĵǌ©·¯ŃźĭŃ#ąńŎ#¦
2Ų,ßƌ64	2ǌƀąģ·#Ɨĸ"03·º'#Ơň6ǌ
œōų±"	.ƣǃĉƢ#ĺ/Îœűŋ#Ś! "Ĕ!¦2Ų
,!3	+ǌţÇØśŌï·úÆ3[WS Ǌ`Haemadipsa 
zeylanica japonicaǋÐů#gǌƀąģ·"	3¯ŃźĭŃ#ąń
Ĕ3ĀĢ43ǊţÇØś[WS`Ðů«şŬÿƭ~Ɵ 2009Ǎ
ã·1 2010ǋ	 
 gĊǌƀąģ·#ąńŎ"02gčƨ·#ƉáƗĸ.ǌƀ·
Ŏ4!-"ąń7oĬ3&Ɖá3.Åǌ#0
!¶·$ŶŷąńŎ7Ĳ-143sÅ	ƀąģ·7Ŷŷ
ąńŎ3ǌ#Ƴƈ7oêĤŌ#Ōōƴ$ųÞŖ"j3-ǌ
ûŷŖ!Ōōƴ#Ÿû#-"$ńƈ#Ñëƒ!3ǊÒÖ 2003ǋ	 
 FcITfM@^EǊEremochloa ophiuroides ǊMunroǋHack.ǋ$ǌ6´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$ıŏŔŒ/ĵƾűŋ#Ś#-#ƏƓĤŅ.Ŏ4ǌ+Ąũ
"03ƈ·Ƭò¨Ƅ!
1ǌĻĒ·#ƀąģ·"	ŚŖ"Ƭò
¨Ƅ!CQ¹ƈũ.ĶŘ43ǊÒÖ 2003ǍÖę 2005ǋ	ǌ
ęƜǅ$ţÇØśs#ÅÒƕĪ!ƀąģ·7ðÌǌŚŖ!ƈ·
Ƭòĵ3ƥƀĵ"0FcITfM@^Eƈ·#Ƭò7ƌǌ#Ƭò
ėƷo#ƈ·#ńǄ	0&ĤŌ#Â"ƞġ	 
 
/  
Ɯǅ"$ǌţÇØśķž¬ÚǊţÇØśœōöƍFcGfǋƈ·
ŎƾŪ 15a #µ¾7Ɯ	Ɯµ¾$ǌ2003 Þ"ĐĄƀƤƬ
ò4U<ELb_;XǊ×Festulolium Brauniiǋƈ·ǌ2003Þ 7ēoĎ
1
10ēiĎ+#ėƷ"ǌV`EG:cũƃòŃ 2ǁ7â( 26ČƷąńzÄ
$ǌ¥ū/ƈ2Ů#ƈ·űŋ$ƌ6!
	2004 Þ"	3ęƜǅ'#
Ɯđ#ĤŌ$ǌU<ELb_;Xǌ]Z?ǊArtemisia princeps Pampan.ǋǌ?C?
CǊRumex japonicus Houtt.ǋŮ¢	 
2004Þ 5ē 31Č
1ąń7ƶÉǌąń"02ƈhŝ!2·ƾŠƝ
30"!-ǌąń7Ŷŷ!1 2004 Þ 6 ē 14 Č"FcITfM
@^E#ũÊ 4 kg/10a 7ĆĄ	
ǌÜ%#åƿÌŜ)
8 ƖÏ4!
-ǌ2004Þ 8ē 10Č" 2 kg/10a ƫĄ	+ǌ
Ƭò 1ÞŘ#FcITfM@^E#ƏàÓ!
-ǌ 2005Þ 5ē 20Č
" 1 kg/10a7ƫĄ	 
ƈ·#űŋ$ǌ2004–2006Þ#Đ
1Ŧ+ƁŎƼòŃǊǇİ¯ũ	0&uƽ
ũǊF1ǋǋ2ǁ7ąńƌ	2005Þ#,$ǌ5ē 18Č
1 8ē 3Č+ò
Ń"yƁŎƼƃòŃǊǇİ¯ũ	0& F1ǌ6–14dēǈǋ2–5ǁ7ąń	
ąń$ǌĤŌ#Ý¸ƈǆ 5 cmzj"!7ŘË"}ńǌƈ²éç
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"ąń7ƶ37 2004Þ$ 4²ǌ2005Þ$ 6²ǌ2006Þ$ 5²
Ż2ƪ	òŃ"$ǌąńČć#âƵ#-ƈ·#ƈƴ"ìB:af
D+$rƈ7Ɛǃĉ 1Č 1ǁä2ŊŅ 1.5–5kgŵl	ƃòŃ
"$ǌƱªǃĉǊCP 18.0ǉǌTDN 72.0ǉǋ7 1Č 1ǁä2 1 kgŵl	Ɛ
ǃĉ#B:afD	0&rƈ# TDN $ǌČęĩľǃĉòƎ 2009 ÞłǊƨ
Ħeǂ°ōĦöƍŹªşŬīĨ 2010ǋ"ľùǌƱªǃĉ# TDN$ƎšŤ#ƚ
Ƨ7Ŏ	ąńŃ'#Ɛǃĉŵlƴ7Ǝ 5-1"š	 
?C?C7pkǂƯź·Řŭ-ǌ2005Þ 6ē 20Č"#ýƺ
27ƌǌ2¦?C?CŮ$ƈ·Ä"û	+ǌ2006 Þ 6 ē
9Č"$?C?CźƇ-ǌƺƈǊ9C\^XĹǋ7ĆÛƺ¤
	ƜǅėƷo"ċƂ$ƌ6!
	 
ƈ·#ĤŌƞġ$ǌ2004Þ 10ē 29Čǌ2005Þ 9ē 30Č	0& 2006Þ 10
ē 5 Č"ƌ	ĤŌƞġ#Ċĵ$ǌƈ·#|ñ#·ŀ"ÌżĠǊ1m×1mǋ
7 10dôƛżǌÌżĠ#ĤƏàǌŽƊǆ	0&Ŋũćǌ+ƈũ"
Əàƈh7ƞġƏà	0&ƈh
1ŪŰ¢à(SDR2)7Ĳ-ǊĴŏe
ŏ 1957ǋ	!	ǌ2§xƩ#ÌżĠ 1dô$Ńư!2Ƒ·-ǌ4
7ƺ 9dô"ƻƘ	 
ńǄ$ǌòƼ	0& 12dēǈzi#ƃòŃ"=;KfǊCDǋāŰć 1.0ǌ
12dēǈĘĽ#ƃòŃ"$CDāŰć 0.87qâ(ǁć
1Ĳ-	+ǌ
Ɛǃĉ#ŵlƴ7Ùãƈ·#,#ńǄ$ǌƐǃĉ# TDNƴ"òƼ
Ń#ŸûƒĲ TDNƴ 4.5 kg/Čƺ7â(ąńǁć
1ÙãĲ-
ǊƨĞıōŚœōÕ 2000ǋ	 
 
0 $   
 ƜǅėƷo# 2004–2006Þ# 4ē
1 10ē+#ēƷ#ĔŪŰĻàǊ10
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»ľǋ#ÿŧ7³ 5-1"š	FcITfM@^E#Ōƃďŗ!3 5ē

1 9 ē+#ĔŪŰĻàǊ10»ľǋ$ǌ2004 Þ$ 2,146ǌ2005 Þ$
2,017ǌ2006Þ$ 1,980	 
 ĤŌƞġ#Ŵğ7Ǝ 5-2 "š	ƬòÞŘǊ2004 Þǋ$ǌŊũć$
24ũYRCQǊDigitaria ciliaris Koelerǋǌ>PWEAǊCyperus esculentus L.ǋǌ
U<ELb_;X¢	2ǌFcITfM@^E#Əà$ 3.3ǉ SDR2
"03¢ǀ$ 7	ƈ·#ĤƏŉ$ 27.7ǉǌƑ·Å
	 Ƭ
ò 2ÞŘǊ2005Þǋ$ǌŊũć$ 14ũ"ĺÓǌYRCQǌ?C?CǌF
cITfM@^E¢ǌFcITfM@^E#Əà$ 12.2ǉ SDR2"03
¢ǀ$ 3	ƈ·#ĤƏŉ$ǌ66.7ǉ"¿	Ƭò 3ÞŘǊ2006
Þǋ$ǌŊũć$ 11ũ"1"ĺÓǌFcITfM@^E#Əà$ 43.9ǉ
"¿ SDR2"03¢ǀ$ 1!	ƈ·#ĤƏŉ$ǌ81.7ǉ
1"¿	ƥƀĵ"03ƈ·Ƭò"02ǌƬò 3 ÞŘFcITfM@^
E# SDR2$ 1 !2ǌFcITfM@^E¢3ƈ·!	+ǌ
FcITfM@^E#Əà#¿."ƈ·#ĤƏŉ.¿ǌŊũć$
ĺÓ	 
 ąń#ħƒ7Ǝ 5-3"š	ąńėƷ$ǌ2004Þ$ 5ē 31Č
1 10ē 8
Č+ǌ2005Þ$ 4ē 27Č
1 10ē 21Č+ǌ2006Þ$ 4ē 19Č
1
10ē 4Č+	ąńČć$ǌ2004Þ$ 80ČƷǌ2005Þ$ 101Č
Ʒǌ2006Þ$ 115ČƷ2ǌâ(ąńǁć$ 2004Þ$òŃ 160ǁeČǌ2005
Þ$òŃ 110 ǁeČǌ12 dēǈzi#ƃòŃ 11 ǁeČǌ12 dēǈĘĽ#ƃ
òŃ 115ǁeČǌ2006Þ$òŃ 230ǁeČ	 
 Ǝ 5-1 "šąńo#Ɛǃĉ#ŵlƴ
1ǌ2004 Þ$ǌ:G_9c^
:@^EB:afD+$EfHc@^Erƈ744ŊŅ 1 Č 1 ǁä
2 2+$ 3 kg7â( 31ČƷŵl	# 15ČƷ$ǌ#nĊ7ĖÃ
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"6ŵl	ªƘ#ŵlƴ$ǌ:G_9c^:@^EB:afD 100 kg
	0&EfHc@^Erƈ 126 kg	2005Þ$ǌƃòŃ"#,ÚơƱ
ªǃĉǊCP 18ǉǌTDN 72ǉǋ7 1Č 1ǁä2ŊŅ 1 kgŵlǌªƘ#ŵ
lƴ$â( 52ČƷ 139 kg	òŃ"$Ɛǃĉ$ŵl!
	2006
Þ$ǌ:G_9c^:@^EB:afD+$EfHc@^EB:afD7 1
Č 1ǁä2ŊŅ 1.5–3 kg+$ 3 kg7â( 74ČƷŵl	ªƘ#ŵlƴ
$:G_9c_9@^EB:afD 387 kg	0&EfHc@^EB:afD 48 
kg	 
 ąńėƷo#ąńŃ#Ʋ$ǌòŃ$Ʋ7)*ŸûǌƃòŃ$Ʋ
¿	ƃòŃ#Č¿ƴǊDGǋ$ǌēǈ 12dēǈziǊNo.64ǋ$
0.4 kgǌ12dēǈĘĽ$ 0.6–0.8 kgǊNo.65ǌ66ǌ67ǌF1ǋǊ³ 5-2ǌ
³ 5-3ǋ	 
 â(ąńǁć"03ńǄ$ǌ2004Þ$ 1,067ǁeČ/haǌ2005Þ$ 1,346
ǁeČ/haǌ2006Þ$ 1,533ǁeČ/ha	Ɛǃĉ#ŵlƴ7Ùã
ƈ·#,#ńǄ$ǌ2004Þ$ 939ǁeČ/haǌ2005Þ$ 1,198ǁeČ/haǌ
2006Þ$ 1,363ǁeČ/ha2ǌƈ·#ńǄ$è"¿Ǌ³ 5-4ǋ	 
 
1 %   
 o´·Ċ	0&ƸĜ·Ċ#ĻĒ·$ǌFcITfM@^E7ƥƀĵ"02
Ñ¾ªǌ 2–4 Þç"FcITfM@^E#¢3ƈ·!3½
®43ǊÒÖ 2003ǍÖę 2005ǍÖę1 2006ǋ	FcITfM@^Eƈ·
7ĄũƬò3¾ª#Ąũƴ$ǌ0.5–1.0 kg/10aŨà043
ǊÖę 2005Ǎ£×1 2006ǋǌęƜǅ$ũƆ~Ţ#ÿÈƴ# 4 kg/10a	

ǌĄũç#Ü%Ů#åƿŕƅ$ƖÏ4ǌÌŜ)
8 ƖÏ4!
-ǌ8ē" 2 kg/10a7ƫĄ	1ÞŘ#Ŧ"	3F
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cITfM@^E#Əà$ 3.3ǉ2ǌÖęǊ2005ǋ#Ɯǅ"	3 0.5 kg/10a
Ąũ¾ª«Ů#Əà2ǌFcITfM@^EÑ#ĤŌ3U
<ELb_;X/YRCQ¢3ƈ·	2ÞŘzƹ$ǌFcITf
M@^E#Əà	0&ƈ·#ĤƏà$è"¿ǌŊũć$è"ĺÓ
	3 ÞŘ#Ŧ"$ǌFcITfM@^E#Əà 43.9ǉ SDR21 !2ǌ
FcITfM@^E¢3ƈ·!	ƬòėƷo#ƈ·"	ǌą
ńŃ$ǌ1ÞŘ$ĤŌ#U<ELb_;X/YRCQŮǌ2ÞŘ$p"YRC
Q/FcITfM@^Eǌ3ÞŘ$FcITfM@^E7p"þǂſ1
4	 
 Ē·¹CQ¹ƈ·#ńǄ$ 110–843ǁeČ/haÂ2ǌFcITfM
@^Eƈ·$ 640–843ǁeČ/ha½®43ǊŞŏ 1990ǍƭƋ1 2002Ǎ
ĈƋ1 2004ǍČęƈ·œōũÊ¡~ 2005ǋ	ęƜǅ#ƬòėƷ#ńǄ$ǌ1
ÞŘ$ 939ǁeČ/haǌ2ÞŘ$ 1,198ǁeČ/haǌ3ÞŘ$ 1,363ǁeČ/ha
è"¿ǌw#½®įƦƬò 1 ÞŘ
1ǆńǄ7š	F
cITfM@^E#ÞƷ#rŅŌōƴ$ 450–1,200 kg/10aǊÒÖ 2003ǍĈƋ1
2004ǋě{"02Æ!ÙƝ-143	ĝÔ1Ǌ2004ǋ$ǌFcITfM
@^E#Ōōƴ$ĔŪŰĻàǊ10»ľǋřƸ2ǌĔŪŰĻàǆ
!3) ŌōƴÅ!3­3½®3	ęƜǅ$ƈ·#Ō
ōƴ#ƞġ$ƌ!ǌFcITfM@^Eƈ·#Ƭò"$ńƈ·
Ŏ4	2ǌĮÞŶŷ¼Ƃ.ø4Ƃĳ!¶Àě{
	+ǌƜǅėƷo# 5ē
1 9ē+#ĔŪŰĻàǊ10»ľǋ. 1,980–
2,150ǆě{ǌƜǅėƷ$ŁċƂě{.Ōōƴ
ǆŸû4ǌFcITfM@^E#Əà#¿."ńǄǆ!
ſ14	 
 ęƜǅ$ǌąńČćâƵ#-"Ɛǃĉ7ŵlǌ2004 Þ$ 128 ǁe
87
  88 
Č/haǌ2006Þ$ 170ǁeČ/ha# 12–14ǉ#ńǄ¿ǌąńČć7âƵ
3	[WS`$ǌNVcD=ǊCervus nipponǋ/:OCCǊSus 
scrofaǋ"ƮĂ4úĆÿļ43ǊţÇØś[WS`Ðů«ş
Ŭÿƭ~Ɵ 2009ǋ	¯ ŃźĭŃ#ąń$:OCC#Ŋ"Ð3Ňğ.3

1Ǌt1 2003ǋǌƐǃĉ#ŵl"02ąń7âƵ3$ǌ:OC
CŇėƷ.âƵ43ſ14ǌ[WS`Ðů"$02ğŖ
ſ14	 
 ƥƀĵ"02FcITfM@^E7Ñ¾ªǌƬòėƷo#ƈ·#ĤƏ
ŉ	0&FcITfM@^E#Əà#¿".!ƈ·#ńǄ¿ǌ
Ƭò 3 ÞŘFcITfM@^Ep#ƈ·!	#õĵ$ǌƬòėƷ
o.ťń3!ƈ·7ąńűŋ3¨Ƅ!-ǌŚŖ!õĵ
Y_JL"ǌƬòėƷo$ąń#Íċ"03ǃĉƢ#ĺ/:O
CCŮ#ƳŌŅ'#Ňğ.ėæ43	vçǌƬò4FcITfM
@^Eƈ·7ŶŷąńŎ3-"$ǌ©·º"	3FcITfM@
^E#Ōōƴ#ÿŧ/ċƂ"03¿ōğ! "ĥƙ3ëƒ3	 
 
    
 
 ƀąģ·7ąńŎ3-ǌƥƀĵ"03FcITfM@^Eƈ·#Ƭ
òėƷo#ĤŌńǄ"ƞġ	U<ELb_;X/YRCQ
¢3ƀąģ·"ǌƁŎƼòŃǊǇİ¯ũ	0&uƽũǋ7ąńƥƀĵ
FcITfM@^Eƈ·7Ƭò5ǌFcITfM@^E#Ŧ#Əà
$ǌƬòÞŘ$ 3.3ǉǌƬò 2ÞŘ$ 12.2ǉǌƬò 3ÞŘ$ 66.7ǉ
Þ¿ǌFcITfM@^E#Əà#¿."ƈ·#ĤƏŉ.¿
ǌŊũć$ĺÓǌFcITfM@^E$Ƭò 3ÞŘ SDR2 1!
  
	ƬòėƷo#ƈ·#ńǄ$ǌ1ÞŘ$ 939ǁeČ/haǌ2ÞŘ$ 1,198ǁe
Č/haǌ3 ÞŘ$ 1,363 ǁeČ/ha è"¿	ƬòėƷoǌƈ·#ĤƏŉ
	0&FcITfM@^E#Əà#¿".!ƈ·#ńǄ¿ǌƬ
ò 3ÞŘFcITfM@^Ep#ƈ·!	 
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$ 		 
 
     
 į·}²ſĈ&ÎƎ$!1#Ʀ´š&ôĲęĹ:(6´š&
ūƁóė2ôĲóė$'ĿŋŧŊ»5Ʀî»&ŷñ2śŵĶ
Ū76ƤŨ 1988ƨĳ 1990ƨk½ĵıt 2000ƨÐ 1997ƨûċżš
ò¦ż}Ŀŋt 1994ƥƦ74'Ʀİı¸ƃ:Ĺĸ!šòâ
4&Ŀŋ 5ƦƇƉÏ&3$į·$ź&ÚƖ:ŶąĿŋ'Í# 
 ſş°&°Śæ$Ĳ76Éĵ);´š'Ʀſş°$âšò& 10s
h&ƈƂÖôĲ760ƦƇƉÏ&¡ûƈ$'Ʀĩ$ęá:åß
Ŭ6Éĵ);´šk&ƇƉÏ¡ûƈ$'ƦŹ*;´š&oƋ
3
(ƍ$µ£ƤŃƅeƐþ 1999aƦ1999bƥ6Ʀ&q&ƇƉÏ2É
ĵ);´š$&µ£'Í#!59ƦGfQPDKÁ§tƤCodex 
Alimentarius Commissionƥ Ÿŷ:¥; 6BS]>^ŏ&į·ĔĄƇƉÏ$
Ū76QfM'Í#Ʀ&!Éĵ);´š&ø×:À
6ª&g!#6 
  Ʀþō 'Ņ¾ÑĽ İı76Éĵ);´š&ƇƉÏ¡ûƈ
:Ŷą6!$35Ʀ&¡ûƈ&ĩà2šòâ!&Ɛ{$ćŰ
 
 
!  
 zŲÉĵ);´š'Ʀ1989Ö4 1999Ö. & 10ÖƏƦŅ¾ÑĽšƞ
òćąä$
ā1& 5Ʀħ);´š 112 ģƦŹ*;´š 32
ģƦƢ);´š 83ģ  
 İı¶ä4èÉĵ);´š'Ʀĺ$¡ĒĬ:ĜÇÜƦƝmƦ
90
Œŀā'ƦšòāėƤſĂĒıļſĈį·Ŀŋä 1992ƥ$³Ʀ
ġĦěƈƤ550	ĠėƥƦŌŔƤFbNfbėƥƦadƆƤWTS_aZQdƆ
ėƥƦBa>^ƦBbI>^Ʀ\EVI>^ƦoƋƦƍƦ\dCdƦBS]>^Ʀ
ƋƤÂ¢ėƥƦĒƌƤĦđėƥƦXŔƤJ@ObJOABbW]dƆƌ
ėƥ& 14â$āĢŔ'ƦŦĽſĈņÄćąäƤ1995ƥ&ġ
Ħěƈ4éĜ6éÇØƤ ĢŔ=0.52ġĦěƈ-0.80ƥ:Ĳ 
 Ųò&è&ƒ$ūƁóė$Š5ŶąƦÉĵ);sº&ò&
yĲ&ûĤ$1xŶą 
 lâā'ƦoƋƦƍƦ\dCdƦXŔƦBS]>^ƦĒƌ
3(Ƌ& 7
ƗĹ4ĻƐũ:ē0ůŐƦĵň
3(Żÿ$lâKG<$36
Ó­:wâ 
 
"    
 āŗă&ĉŬ:.!0Éĵ);´š&šòâ¡ûƈ:Ū 6-1 $ń
ħ);´š'ĒƦĢŔ
3( C/N Đ»ƦŹ*;´š'ŌŔƦĢŔ
»ƦƢ);´š'adƆ
3(ľĠơ 
 ƇƉÏ¡ûƈ:Ū 6-2ƦoƋƦƍ
3(\dCd¡ûƈ&ÓĪĖ:­ 6-1$
ń 
 oƋ'Ʀħ);´š ' 50–250 ppm&ƏƦŹ*;´š ' 400–900 ppm&
ƏƦƢ);´š ' 200–600 ppm&Ə$v& 80ƣŇ×Ï
Éĵ);´š&oƋ¡ûƈ&Õ±Ʀk½
3(úƚ'Ʀħ);´š '
258 ppmƦ156 ppm
3( 128 ppmƦŹ*;´š ' 630 ppmƦ581 ppm
3( 500 
ppmƦƢ);´š ' 379 ppmƦ381 ppm
3( 380 ppm ħ);
3
(Ź*;´š 'Õ±Ʃk½Ʃúƚ!ƦÕ±35u!8$»
ÓƢ);´š 'ƦÕ±Ʀk½Ʀúƚ,- ƦÕ±
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"
'A@B 56.7 c 35.8 b 25.9 a
36A@B 2.3 a 3.8 c 2.7 b
<A@B 2.2 a 5.3 b 6.3 c
A@B 2.8 b 2.2 a 3.0 b
0)A@B 2.8 a 4.6 b 16.9 c
8A@B 1.2 a 1.4 ab 1.5 b
*6A@B 38.3 b 40.9 b 24.5 a
C/N& 1.9 b 1.1 a 0.9 a
1'-,C",#5D
2"/4>
5@'(%! 	1D
+7
An=112B
:7
 An=32B
?7
 An=83B
96-1.7.2
7$"%=;D
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!6-1	#2
"8	=?$ *>	%1/F
0
"8	9
"8	B
"8
7<G&)E-<G *>CppmD
94
:kÞ!Óú¼'Ʀħ);´š ' 3,198 ppmƦŹ*;´š
 ' 1,167 ppmƦƢ);´š ' 741 ppm !gƅ$ơğ×$¡û61&
 
 ƍ'Ʀħ);´š ' 80 ppmsi&ƏƦŹ*;´š ' 300 ppm siƦƢ
);´š ' 60 ppmsi&Ə$ 80ƣshÏÉĵ);´š&ƍ
¡ûƈ&Õ±Ʀk½
3(úƚ'Ʀħ);´š' 72.6 ppmƦ42.0 ppm

3( 36.0 ppmƦŹ*;´š ' 184 ppmƦ195 ppm
3( 233 ppmƦƢ);´š
 ' 43.0 ppmƦ38.7 ppm
3( 53.9 ppm ħ);´š 'ƦÕ±Ʃ
k½Ʃúƚ!Õ±35u!8$»ÓŹ*;´š 'Ʀ
úƚƩk½ƩÕ±!Õ±35ơ!8$»ÓƢ);
´š 'ƦúƚƩÕ±Ʃk½!Õ±35u!8$»Ó6
ƦÓ&YfD'Õ±35ơ!8$Ã¯ħ);´š 'Ʀú¼
 1,336 ppm!gƅ$ơğ×$¡û61& 
 \dCd'Ʀħ);´š ' 100–500 ppm &ƏƦŹ*;´š ' 200–600 
ppm &ƏƦƢ);´š ' 100–500ppm &Ə$ 80ƣshÏ
Éĵ);´š&\dCd¡ûƈ&Õ±Ʀk½
3(úƚ'Ʀħ);´š
 ' 350 ppmƦ301 ppm
3( 253 ppmƦŹ*;´š ' 377 ppmƦ384 ppm
3
( 380 ppmƦƢ);´š ' 353 ppmƦ343 ppm
3( 225 ppm ħ)
;´š'ƦÕ±Ʃk½Ʃúƚ!Õ±35u!8$»Ó
Ź*;
3(Ƣ);´š'ƦÕ±:,-kÞ$ÓƢ);´
š 'ƦÕ±Ʃk½Ʃúƚ!Õ±3522u!8$Ó
ħ);´š 'Ʀú¼ 1,322 ppm!gƅ$ơğ×$¡û61& 
 XŔ'Ʀvĸ$'u:ńƦ1 ppmsi$ħ);
3(Ƣ);´š' 50ƣ
shÏƦŹ*;´š ' 80ƣshÏ.Ʀ2 ppm si$'Ʀ
ħ);
3(Ƣ);´š' 80ƣshÏƦŹ*;´š ',-+Ï
95
Ź*;´š'Ʀvĸ$u:ń&$ËƦħ);
3(Ƣ)
;´š'Ʀvĸ$'u:ń1&»Ʀgƅ$ 10 ppm:ž	61&
 
 BS]>^'Ʀ+&´š u:ńƦ1 ppmsi$,-+Ï
ħ);
3(Ƣ);´š 'Ʀgƅ22ơ1&Ʀ¨ƛ!
#6 '# 
 Ēƌ'Ʀ+&´š u:ńƦ0.2 ppmsi$,-+&Ï
 
 Ƌ'Ʀ+&´š Ʀvĸ$'u:ńƦ10 ppmsi$ 80ƣƦ20 
ppmsi$,-+Ïħ);´š ' 105 ppmƦŹ*;´š '
70 ppmƦƢ);´š ' 76 ppm!gƅ$ơğ×$¡û61& 
 p©&Ŷą 'ƦŻÿ!Ʀ
ƦOP[ƦGfXfƦBBA
Ʀ1/ďƦ¡ĕķ®ƦŁƆŎgƊƦÝİĨŻÿŏyĲ77
4ƦŻÿ'ƦŖ/9yĲ76¶16ƦyĲƈ»1&:r
Ū!Ʀ

3(OP[&üżœŻÿ!&qŻÿ$ƜÉ
ĵ$Ū 6-3$ń 
 ħ);´š 'ƦüżœŻÿ&yĲĬ' 55.4ƣ ú1»Ʀgƅ'GfX
f2ŉ94Ʀ1/ďƦI`cPNfŏŖ/9yĲ7
&q&Żÿ!'ƦGfXfƦ¡ĕķ®Ʀŉ94ŏī yĲ7
.Ʀħ);´š&¶Ʀ´šĮ&ƄŇ Żÿ:yĲ#
1ƦOP[ŏ&üż:ðò!ƞƟ6¶1 
 Ź*;´š 'ƦŻÿ:yĲ#1& 68.7ƣ!ú1»ƦŻÿ
!
Ʀ1/ďƦŉ94ŏī yĲ7üżœŻÿ&
yĲ' 9.4ƣ  
 Ƣ);´š'Ʀ&q&Żÿ:yĲ61& 54.2ƣ!ú1»Ʀő
96
!)
	# 62 55.4 18 16.1 32 28.5
&
# 3   9.4 7 21.9 22 68.7
*	# 13 15.7 45 54.2 25 30.1
% 78 34.4 70 30.8 79 34.8
1 .,-,+- 
("' ' 
$6-3	#'/
97
%ƦGfXfƦŁƆŎgƊƦğŁƆƦ¡ĕķ®ƦÝİĨŻÿŏī 
ã'Ŗ/9$35yĲ7üżœŻÿ&yĲ' 15.7ƣ 
 
 lâ&ÊjĬ
3(ªÂźťƈ:Ū 6-4$Ʀĵň
3(Żÿ77$
ŎƧ
3(Ŏ 2lâKG<&íÓĪĖ:­ 6-2$ńĵň.'Ż
ÿ$36Ebf[' ƦÉĵ);´š&ƇƉÏ¡ûƈ'Ʀĵň'
Żÿ&ňƜ!&Ə$÷ł#Ɛ{'Ŵ047#Ʀơğ×&ƇƉÏ:¡û
ƦƓ«4'761&'Ʀĵň 'ħ);´š
3(Ƣ);´šƦŻ
ÿ$'üżœŻÿ:yĲ1&» 
 
#   	 
 ĒƦŌŔƦadƆƦBa>^ƦBbI>^Ʀ\EVI>^ƦC/N Đŏ&š
òâ'ƦňÉĵ);´š!1$õµƤĳ 1990ƨÐ 1997ƥ!&,-
Ċ#ŗă  
 oƋƦƍ
3(\dCd'ƦÉĵ$ßƙ&ĆƟŔ!Éĵ&ƞò$Ě
76ĩ$ƟŹĲƞò 'Ʀq&ÉĵĲƞò$Đ+oƋ!ƍ»ƈ$Ě
76 5Ʀ74:»¡û6´š:ôĲ6!®¹ĔĄ&
ª!#56!4ƦßŬsh&oƋ
3(ƍ:ƟŹĲƞò$Ě#3
ƦũëçÌ76þŲƠ 'ƦoƋƦƍ
3(\dCd&´š&¡û
ƈ'ƦoƋ 'ƦŹ*;´šƦƢ);´šƦħ);´š&Ƙ$»Ʀƍ 'Ź
*;´šơƦ\dCd 'ĵň$36Ò'÷ł '#Ńƅ4Ƥ1999ƥ
'ƦĶŢ&|ƃŏ&Ĺĸ ƦŹ&ƞòk$'q&Éĵ!Đ+oƋ2ƍ»
Ě76!4ƦŹ*;´šk$'q&Éĵ);´š!Đ+ƦoƋ
2ƍ»¡û76!:µ£6p©&ŗă1ƦŹ*;´š'
q&Éĵ);´š!Đ+oƋ!ƍ:»¡û6 $Éĵ);´
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!6-2	'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(%!F 
Z1G41'EZ2G42'
100
š$¡û76oƋƦƍ
3(\dCd$'ƦgŤĸ$'Ʀƞò$ĴĀ
61& 6!Ş	47 
 XŔƦBS]>^ƦĒƌ
3(Ƌ'Ʀį·$źť:j	6ûÈ#ƇƉÏ 
5Ʀ2000 Ö&šòŝė&êč'ƦÉĵ);:ò!Éĵ);´š$
1ƦXŔƦBS]>^
3(Ēƌ&¡ûƈ'Ʀ77mĨÙ5 50 ppmsiƦ
5 ppmsiƦ2 ppmsi!ŭ7ƦêčÜ'&ŭ##
5ƦĩĎšò4øƀ´š!#ĔĘ:ò!6šò$'ƦXŔƦ
BS]>^ƦĒƌ$	Ƌ$1ŭƤmĨÙ5 100 ppm siƥű
47 
 XŔ'Ʀvĸ$'u:ńƦ1 ppmsi$ħ);
3(Ƣ);´š' 50ƣ
shÏƦŹ*;´š ' 80ƣshÏ.Ʀ2 ppm si$'Ʀ
ħ);
3(Ƣ);´š' 80ƣshÏƦŹ*;´š ',-+Ï
Ź*;´š'Ʀvĸ$u:ń&$ËƦħ);
3(Ƣ)
;´š'Ʀvĸ$'u:ń1&»Ʀgƅ$ 10 ppm:ž	61&
Ʀ71¨ƛ!#6î '# 
 BS]>^'Ʀ+&´š u:ńƦ1 ppmsi$,-+Ï
ħ);
3(Ƣ);´š 'Ʀgƅ22ơ1&Ʀ¨ƛ!
#6 '#ƦBS]>^$'ƦGfQPDKÁ§t 
1Ÿŷ7ƦpÜƦ"&3#³Ğ!#6ęĹ76¨ƛ 5ƦŞ!
&ÓĪĖ:­ 6-1$ń 
 Ēƌ'Ʀ+&´š u:ńƦ0.2 ppmsi$,-+&Ï
Ƌ'Ʀ+&´š Ʀvĸ$'u:ńƦ10 ppmsi$ 80ƣ
Ʀ20 ppmsi$,-+Ï 
 &3$ƦÉĵ);´š$¡û76ƇƉÏ'ƦoƋ
3(ƍŹ*;´
š 22ơ1&&ƦBS]>^ŏ&į·ĔĄƉÏ',!;"¡ûƦgŤ
101
ĸ$'&ğ×'uƦôš$36®¹ĔĄ&ª!'#5$1& 6
!ń7 
 Ʀgƅ&´šk$'ƦoƋƦƍƦ\dCd
3(Ƌơğ× ¡û
7Ʀôš$35®¹:ĔĄ6ţàŞ	47oƋ'Ʀ1000 ppmsh¡
û61&Ʀħ);´š ' 4 ģƦŹ*;´š ' 3 ģ5Ʀ&Ʀħ)
;´š&ú¼' 3198 ppm!ƕÔ$ơ ƍ'Ʀ500 ppmsh¡û
61&Ʀħ);´š ' 2ģ5Ʀú¼' 1,336 ppm!ƕÔ$ơ 
\dCd'Ʀ800 ppmsh¡û61&Ʀħ);´š ' 5ģƦƢ);
´š ' 1ģ5Ʀ&Ʀħ);´š&ú¼' 1,322 ppm!ƕÔ$ơ 
 
 iĒĔĘšòƤĥĠ:Ƒƥ&¡ûƈ&ú¼ƦoƋ 2100 ppmƦƍ 518 
ppm!µ£6Ƥöþį·ïìŢLdMf1995ƥ.Ʀûċżšòŏ
é¿³ĞƤûċżšò¦ż}Ŀŋt 1994ƥ 'ƦiĒĔĘ´š&¦żĉŬ&
oƋ
3(ƍ&³Ğ'77 1800ppm si
3( 600ppm si!#6
Ʀħ);´š&ú¼'ƦiĒĔĘšò&¡ûƈ:'6$Ž	ƦiĒĔĘ
šò&ûċżšòŏé¿³Ğ& 2Ň×!#6 
 Ƌ'Ʀ50 ppm:Ž	61&ħ);´š ' 5ģƦŹ*;´š ' 1ģƦƢ
);´š ' 3ģ&Ʀħ);´š&ú¼' 106 ppm!ƕÔ$ơ
 5ƦĔĘšò&ŭƤ100 ppmƥ:Ž	61& .Ʀŭ
:ž	#. 1ƦÉĵ);´š&gƅ'ƦƋ:ơğ×$¡û 
 ħ);´š&oƋƦƍƦ\dCd
3(Ƌ&¡ûƈ'Ʀvĸ$'q&ĵň
!Đ+Í#Ʀgƅơğ×$¡û61&6!9Éĵ)
;´š$¡û76ƇƉÏ'Ʀƞò&q$´š:ūƁ6ƄŇ l$ĒŶï
ŏ&Ĺĸ yĲ76Żÿ$ĴĀ6!éĜ76ĩ$Ʀħ);'Ʀ
q$ĵň&);!Đ+Ē¡ƈ»!4ƦūƁƄŇ 
ŏ&Ē
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ŶïÿyĲ76¶» 
 ƇƉÏ¡ûƈ&lâā 'Ʀĵň
3(Żÿ&ňƜ!&Ə$÷ł#Ɛ
{'Ŵ047#Ʀơğ×&ƇƉÏ:¡ûƦƓ«4'761&'Ʀ
ħ);
3(Ƣ);´š 5Ʀ.Żÿ:yĲŻÿ$
'Ʀĩ$üżœŻÿ:yĲ1&»&!4Ʀgƅ&´š
 /47ơğ×$¡û7ƇƉÏ'Ʀgƅ&üżœŻÿ$ĴĀ6ţ
àéĜ7üżœŻÿ$3ƇƉÏ¸6ª$'Ʀ ù
$ćŰ6ßŬ6 
 sh&!4ƦÉĵ);´š$¡û76ƇƉÏ'ƦgŤĸ$'Í#1
& 5Ʀ&ôĲ$35®¹ĔĄ&ª!'#5$1& Ʀg
ƅ$ơğ×$¡û61&ĩ$Ʀħ);´š 'Ʀ,!;"&1&
uğ× Ʀgƅ$oƋƦƍƦ\dCd
3(Ƌ$ƕÔ$ơğ
×$¡û61&gŤĸ$ŌŔŏ&lâÍ#ħ);´š'Ʀ
q&´š!Đ+»ƈ$ôĲ76 5ƤöþŜLdMf2002ƥƦƇƉÏ
:ơğ×$¡ûħ);´š:»ƈ$ôĲ6!'®¹ĔĄ$#6
&!'ƦÉĵ);´š&ƇƉÏ¡ûƈ$Ʀ$O?PD6n
ßŬ 6!:á¤6 
 ƦÉĵ);´šk&ƇƉÏ¡ûƈ'ƦŌŔŏ&šòâ2oƋŏ&Ƈ
ƉÏ¡ûƈ!&ĻƐƐ{'Ŵ047Ʀgƅ&â:ā6!$35éÇ
6!'¬Ɣ#! 6 
 þŲƠ 'ƦŻÿ$Ë6ųŕ#ćŰ'ũ#ƦpöƦGKRu
ě2ŻĝaH=Db:Ĺĸ!»&ňƜ&ýĲŻĝyĲ76ĭ
Ī:Ş	6!ƦÉĵ);´š$¡û76ƇƉÏ&ĴĀ$'ƦŻÿ:
kÞ$ŮāƦpÜù$QfM:ŧŊ!ƇŬ 6.Ʀį·
}²ſĈ!´š&ôĲ|ƃ76pöƦ´šk&ƇƉÏ¡ûƈ&
103
_UMadEŶą:Řř6!'Ʀİıį·:Å60$'Č#!
 6 
 

    
 
 Éĵ);´š&Æà&0ƦÉĵ);´š&ƇƉÏ¡ûƈ&ĩà$
ćŰÉĵ);´š$¡û76ƇƉÏ'ƦoƋ
3(ƍ 'ƦŹ*;´
š'ħ);
3(Ƣ);´š$Đ+».į·ĔĄƇƉÏ&XŔƦ
BS]>^ƦĒƌ
3(Ƌ'Ʀvĸ$Í#gƅ&´š 'ƦoƋƦ
ƍƦ\dCd
3(Ƌơğ×$¡û7
5Ʀĩ$Ʀħ);´š 'Ʀú
¼ĔĘšò&é¿³Ğ2ėÛ &ŭ:Ž	61&5Ʀ®¹ĔĄ&
ª!#6ţàÉĵ);´š$¡û76ƇƉÏ'Ʀq&â
!&ĻƐƐ{'Ŵ047Ʀgƅ&â:āéĜ6!'¬Ɣ#
0Ʀ~&â$ā6ßŬ6GKRuě2ŻĝaH=Db:
Ĺĸ!»&ňƜ&ýĲŻĝyĲ76ĭĪ4ƦÉĵ);´š
$¡û76ƇƉÏ&ĴĀ$'ƦpÜù$QfM:ŧŊ!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 ďÅ%
6ƌƄŌ'ȪÅŘ&ƃŤ:Ģ	6ȆǗ$ƄŌ" yƷ4
7 6fĪȪåƌ%ưj76ȠĨ&Ù:ǵ%Þ 6Ȫǵ
ȠĨ&ņ'ȤŒ-5&ºƲ 
5ȪuĀ4%Ȥȣ6"čĆ
7 6&3$ĉ¦&lȪǵȠĨ&ņ&Ö¥2ư%ƹý7$
ƌƄƯÁ&0ȪǶŃŚƄƕ!'Ȫ2025ùü&ȠĨǁưž: 40ȧ-!ºg6
Ɣŏ:â0 
5ȪƪȠĨ!' 100ȧ&ǁưž:Ɣę 6ȨǶŃŚƄƕƃƄ
ìƌƄȀȠĨǠ 2017ȩƘê$șƠ&ÆÒųÉȪ¨ƈħ%36ǙŐėÚ
ȕȎł«Ȁ%
 'ȪÈÊƃƄć%7ȠĨ}Ÿ&}v|ƭ&é
%36¬±&ºgȪƕ¡ƓȠĨ}Ÿ&ƃƄ%36}vșƠ&ėÚȪǁưȠĨ&
ƅėÚ&0&F=aeH¾ǫ&ģÀȪƻ}ĤŉÊ:ƅǁưȠĨƃƄȪ
ăƂÌǶŌ:Ĝǻ60%åƌ);Ðƽ&áć&ƚƦ&Ǡț&ǛŞŜ
047 6 
 
 ƥ 2 Ƥ!'ȪÈÊƃƄć&ȤȠĨ}ŸŇÎ|ƭ" F=aeHƅQ>]
bDGrĻ}&áâŇÎĪŢ% ŋǝȎł«Ȁ%
 ȪQ>]b
DG"}Ÿ&=L_<c^=B^I2[@ȝ:Ʈ.¸9rŗ}ȪÈÊ
ƃƄć:ķÚ%6}v|ƭ" ěƅ7 Ƿù&ūĶ§&þȚ%3
5Ȫ35ÈÊƃƄć&Ȥ}v|ƭ" 7-!nóÊĪƦ&ĶÊ&}v|
ƭ"ƺ	47 Q>]bDGrĻ}ǟ.4763%$ w
4Q>]bDGrĻ}Ǒ97 6nóÊÍƦ&ĶÊ!'Ȫ1}Ɣ'Įƃ
4lƃ¾Ɵ: 3ĸ4 4ĸ%ġƟ 7ĸ4 8ĸ%±ơȪ2}Ɣ'ĳƃ¾Ɵ
: 7 ĸ4 8 ĸ%ġƟ 11 ĸ4 12 ĸ%±ơ6ŇÎĪŢěƅ7Ȫù
ȍ&pŸ±Ȉ' 3t/10a :Ǯ	6Ù±$}v|ƭ"$ 6Ȩ¢Ǐ 2016ȩ
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ȪȎł«Ȁ!'ȪáâŇÎ&Ďƣ6ŀxiİƚ!5Ȫ&"Q
>]bDGrĻ}é&Ý"$ 6 
 ľƙƢ!'ȪȎł«Ȁ%
6Q>]bDGrĻ}" Ȫ 1}Ɣ% RM100
ƞü&ōĮƃ¾Ɵ: 4ĸgį%ġƟ 7ĸhį%±ơȪ2}Ɣ%Ĺ¤ƠƧū
ü 1,200	!pŸž 28ȧ"$6 RM125135ƞü&lƃ4ĳƃ¾Ɵ: 8ĸ
gį%ġƟ 11ĸhį4 12ĸgį%±ơ6"%35Ȫ1}ƔȪ2}Ɣ
"1%ȥŴĻ!±ơ!ȪáâŇÎµƿ%$6":ƛ&ŇÎĪŢ
!'ȪQ>]bDGrĻ}&ùȍ&pŸ±Ȉ' 3,378 kg/10aȪTDN ±Ȉ'
2,443kg/10a !5Ȫu-!Ù±$}v|ƭ"7 Q>]bDG"=L_
<c^=B<^I&rŗ}"ŖǴ ȪpŸ±Ȉ!' 18ȧȪTDN±Ȉ!' 26ȧ
Ù±$ȪÈÊƃƄć%7}v|ƭ! 
 Ȏł«Ȁ%
6Q>]bDGrĻ}!'Ȫ1}Ɣ&±ơ4 2}Ɣ&ġƟ-
!&Ļȍō0 ƗȪ2}Ɣ&ŇÎĻȍ:ƚ60Ȫ2}Ɣ%iƻǭŇÎ
:é6"áâŇÎ&0Ĺ¤$ĪŢ"$6ľƙƢ%
 ȪQ>]
bDGrĻ}&Ðƽ&īƽĪŢ% ŋǝ"8ȪǟȢÆÒ%
6ê
¨ƈ&ǟȢ!'Ȫ1}Ɣ%ùȍ&Ðƽ:-"0 īƅ635Ȫ}v"%Ð
ƽ:īƅĪpŸ±Ȉ'Ù±"$ȪƃƄÆÒ%
6ãǙŐ
&ǟȢ!'ȪÐƽ:}v"%īƅÒ¸Ȫ1}Ɣ&±ơĀ%Ðƽ&ĥõ"
ƻ;&}ŌąǗ!5Ȫ 2 }Ɣ&ġƟǼ76"4Ȫ}v"%Ð
ƽ:īƅ6"pŸ±Ȉ'Ūë&0ȪľƙƢ!'ȪȎł«Ȁ%

6F=aeHƅQ>]bDGrĻ}&īƽĪŢ" Ȫ1}Ɣ&}v%ùȍ
&ÐƽīƅȈ:-"0 īƅ Ȫ2}Ɣ'§ßƽĨ&.īƅ6ĪŢ:ƛ 
 ĶÊ%
6Q>]bDGrĻ}!'Ȫ2}Ɣ&ŇÎĻȍ:ƚ60ú
iƻǭŇÎé7 6Ȩ¯Ɔ4 2009Ȫ¢Ǐ 2011Ȫ¢Ǐ 2016ȩľƙƢ
%
 Ȫ2 }Ɣ&ġƟǼ$6,#ƒŴ'ǻ-pŸžȤ$0Ȫ
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ĶÊ"¹Ŏ%iƻǭŇÎ:é 2 }Ɣ&ŇÎĻȍ:ƚ6"Ȫáâ
ŇÎ60%Ĺ¤$đŕ"$6ȁôǷǿ!ǶŌ:Á/Ȏł«Ȁ!'ȪǶÊ
&ǷȒ%{à1ÙȪÐƽĥõĀ%ƻ;:Ǒ9$iƻǭŇÎ!'ȪǂřƦ
&ƂÓ¿ț&ƑƃĄȂ76&0ȪľƙƢ!ƛȪ1}Ɣ&}v
%ùȍ&ÐƽīƅȈ:-"0 īƅ6īƽĪŢ'Ȫ2}Ɣ%iƻǭŇÎ6
0%Ĺ¤$īƽĪŢ"$6 
 Q>]bDGrĻ}'ȪÙ±$"%¢	 ġƟ
3(±ơ%ąǗ$őňǔ
Q>]bDGƅ&.!30ȪǁưȠĨ&ƃƄǩ&l!Ù& ¸:­
06őňǬǩ2ƁǩƦ&ǩƅ:Ū!6\_OQ:Ę"4ȪQ>
]bDGrĻ}:é6"ȪÈÊƃƄćºg ǁưȠĨ:ÔƄ6"
!6"ƺ	47 
 
 ƥ 3 Ƥ!'ȪF=aeH¾ǫ&ģÀĪŢ" ȪƒŴiǯ&×ġQ>]b
DG&F=aeHǡǕ&0&±ơǽĻ% ŋǝQ>]bDGrĻ
}'ȪǷù&ūĶ§%35ȎłÊĪƦ&ūĶÊ%
 1Ù±$}v|ƭ"
 é7 
5ȪǇȇ4Ȩ2013ȩ'Ȫ1999ù4 2008ù& 10ùȍ&<\M
IPeL4ȪȎł«Ȁ
3(ĐƳªñ&ŠïȀ!'Ȫ8ĸ 1Ĭ4 11ĸ 20Ĭ
-!& 10	ÏŮ&Ĺ¤ƠƧūü 1,200	:Ǯ	ȪQ>]bDGrĻ}áâƓ
%ŇÎµƿ$rĻ}ǽÊȪȎłlȀ4ĐƳªñ!'ȪĹ¤ƠƧūü 1,100–
1,200°C!5Ȫŧù%' 2}Ɣ&ƒŴiǯčĆ76rĻ}ȏƉÊö"
 6 
 ƜÜòƖ2©ǊƖȨĐƳªñȩ&ŠïȀ&ŇÎǽÊ%
 1 1 }Ɣ&±ơ
4 2 }Ɣ&ġƟ-!&ĻȍƗĻȍ!60ȪÛ2¹}Ō&ȁ¸%3
5Ȫ2 }Ɣ&ġƟǼ7 ±ơĲ%ƒŴiǯ"$6q1ĥǘ76ȨǇȇ4 
2011ȫǇȇ4 2013ȫĕ¯ 2014ȩƒŴiǯ"$Q>]bDG'Ȫ±ơĲ%
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ȤŚ"$5ȪF=aeH¾ǫ&zh:Ė¯Ã"$6Ȩȇl 2014ȫÚh4 
2005ȩ 
 ľƙƢ!'ȪƒŴiǯ!ȤŚ"$×ġQ>]bDG'ȪƣŗǨǍl
&Ś»Ȉ2¬ëƬ»Ȉ4Ȫƴü'œ6Ǌ%'pŵ:"1$ǉ7.4
76ƞü&ĲĻ-!&ƣŗǨǍ6"%35ȪŚ»Ȉ:ǡħ Ěś%3
6ȡĞ:ǳŪȪȤ¾ǫ$F=aeHǡǕµƿ!6":ƛ 
 F=aeHǡǕ!'Ȫ¯ĨǆȤŚ!6Ò¸Ȫoȅǈ351ȃȅǈŤ
Ƒ%Ť¥Ȫ¯Ĩǆ&LcWAǫ<c]T<Ʀ%Ǜ7ȪiǄƑȄF
=aeH"$52$6ȃȅ»Ȉ&ÙiǄƑȄF=aeH:ưj
Ò¸ȪěȟȈ&zh2CQeGIƑƃ&ǗÃ"$6"ęĠ7 
5Ȫ
ţĊąǗ!6Ȩ´ǣ 2011ȩ-ȪiǄƑȄF=aeH&ưj%35Ȫǀ
ûćoĐŲ&Ƒƃ"$6q1Ñ¼7 6&¯Ã" ȪȃȅƦ&i
ǄƑȄĹőȅ&ğ²%35Ƽőƿzh6"%35ȪƏ¡zhoĐ
Ų&ƸĈÔ¢6"ĜŬ7 6Ȩ´ǣ 2011ȩ&3%ȪǁưȠĨ&
ƅ:ǻ60%'ȪƃƄȈ"9 &¾ǫ1ȆǗ!5ȪǄǫ$Ƒ
Ȅ¾ǫ&F=aeHǡǕ:Ą6"ąǗ!6 
 
 ƥ 4 Ƥ!'Ȫƕ¡Ɠ!Ù±$ȠĨ}ŸŇÎ|ƭ" ȪK`?[ȝ:Ťƅ
DcQ^ALeƦ%ǽƕ¡ƓÙ±ȠĨƃƄ% ŋǝQ>]b
DG"K`?[&Ũġ 2Â5ŇÎ'Ȫ1Â&ġƟ! 2Â&±ơµƿ$ƕ¡Ɠ
Ù±$ȠĨ}ŸŇÎēǒ" ȪȎłwǖ&ūĶÊ
3(ĶÊ&fǃƓ$ŇÎ
ĪŢ" Ĵ° 6ȎłÊĪ%
6Q>]bDG"K`?[&Ũġ 2
Â5ŇÎ!'ȪĮƃ4Įlƃ¾Ɵ&Q>]bDG"K`EeÌ-'ƅ
ÌK`?[:Ʈ.¸9ŇÎĪŢfǃƓ!6±ơŸK`?[ƃǆ
&."$6 2 ƍ5!'ȪF=aeH:ǡǕ60%'ŚȤ0ȪȤ
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¾ǫF=aeH&ǡǕ'Äȕ"$60ȪƣŗǨǍ Śǡħ6ĪŢ"
47 6Ȩȗļ4 2004ȫsg4 1989ȫļ¯4 1991ȫƩľ4 2003ȩ 
 IeMcÌK`?[&ĩ¾ƟðȞ'ȪIeMcÌK`?[" Ħë$p
ć&Źć:ĘȨũş 2015ȩ&0ȪľƙƢ!'Q>]bDG"K`?[
Ũġ 2 Â5ŇÎ%
 Ȫ±ơĲ&Śǡħ2ȪȤ¾ǫF=aeH
&ƃƄ%ǽ6"ƺ	470ȪIeMcÌK`?[ĩ¾ƟðȞ"Q>]b
DG&Ũġ% ŋǝȎł«Ȁ%
6Q>]bDG"IeMcÌK
`?[ðȞ&Ũġ 2 Â5ŇÎ!'ȪāŁ&K`EeÌ2ƅÌK`?[¾Ɵ
"Q>]bDG"&Ʈ.¸9"Ǝ$5ȪƮ.¸96Q>]bDG¾Ɵ'ō
Įƃ¾Ɵ" Ȫįȍ&ĬøËřū 13	ƞü&ĲĻ%ȪQ>]bDG' 7,000
ľ/10aƞü&ŇŊèüȪK`?[&ġƟȈ' 0.5kg/10aȨŇŊèü 15,500ľ/10aȩ
& ¸!ġƟ Ȫ1ƍ5'Q>]bDG&ȥŴĻȪ2ƍ5'K`?[ƃ
ǆ&ƫŴĻ%±ơ6ŇÎĪŢǽ6":ƛ 
 Ȫ Ȏł«Ȁ%
6Q>]bDG"IeMcÌK`?[ðȞ&Ũġ 2
Â5ŇÎ&ùȍ±Ȉ'ȪpŸ±Ȉ!' 3,178kg/10aȪTDN±Ȉ!' 1,908kg/10a
!5ȪQ>]bDG"=L_<c^=B^I&rŗ}"ŖǴ pŸ±Ȉ!
' 7ȧȪTDN±Ȉ!' 2ȧ77ÙȪāŁ&Q>]bDG"K`Ee
ÌK`?[&Ũġ
3(Q>]bDGrĻ}"ŖǴ ȪpŸ±Ȉ!' 6ȧ
3
( 12ȧȪTDN ±Ȉ!' 11ȧ
3( 24ȧ77ë$"4ȪÈÊƃ
Ƅć&ºg:Ŝ0Ò¸%'Ȫé4ŇÎ|ƭ! 
 fĪȪQ>]bDG"IeMcÌK`?[ðȞ& 2 Â5ŇÎ&£ƃƄć
'Ȫ1 ƍ5!' 3.00DMkg/Ȫ2 ƍ5!' 6.06 DMkg/Ȫùȍ¸ǜ!'
3.39DMkg/!5Ȫ1}Ɣ'Q>]bDGrĻ}
3(Q>]bDG"=L_
<c^=B^I&rŗ}"¹ƞü!Ȫ2}Ɣ&±Ȉ'ë$1&&}Ō
ĲȍƗ£ƃƄć'Ȥ0Ȫùȍ&£ƃƄć'Q>]bDG"=
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L_<c^=B^I&rŗ}35 21ȧȤȪQ>]bDGrĻ}35 8ȧz
Ȫ£ƃƄć&Ȥ}v|ƭ!6":ƛQ>]bDG"Ie
McÌK`?[ðȞ&Ũġ 2 Â5ŇÎ'ȪQ>]bDG"K`EeÌK`?
[&Ũġ 2Â5ŇÎ"ŖǴ 1ƍ5&±ơĻ'¹ĲĻ!6Ȫ2ƍ5
&±ơĻ' 1dĸƞüĮ$6&"'ȪQ>]bDG"K`?[&Ũġ 2
Â5ŇÎǽÊ!'ȪāŁ&Q>]bDG"K`EeÌK`?[&Ũġ 2 Â
5ŇÎ&fȀ%ȪIeMcÌK`?[ðȞ&Q>]bDG"&Ũġ%Ʒĝ	
6"%35}Ōĥµƿ"$5ȪDcQ^ALe!'}Ōĥ%36ǢǦ
șƠ&ėÚ%35Ȫ}vșƠ&ėÚµƿ"$6"ƺ	47 
 
 ƥ 5 Ƥ!'Ȫƻ}ĤŉÊ&Ĥŷƅ&0ȪǰƻŢ%36JcNXeRB^
IǆÊ&ǹĎĻȍl&Ŋƃ"ŷȡ¡ ŋǝƻ}ĤŉÊ'ȪÅ&·
Ê!ùÔ¢6º%5ȪȎł«Ȁ%
 1¹Ŏ$º!6ƻ}Ĥ
ŉÊ&Ĺ¤ƅĪŢ" Ȫ·Ê!Ȧŗ½ƟƵŔȔŶ&Ĥŷƅ&²5Ʈ.
úǑ97 
5Ȫƻ}ĤŉÊ&ǛŦ%36ÊÍ*&ǧż"9 ȪƌƄƯ
Á%
 1ǬȠĨǩ&zŪ2åƌƨƁ&ƕ¡§$#%Ĺ¤$²5Ʈ."$
 6ľƙƢ!'Ȫƻ}ĤŉÊ%ǰƻŢ%35JcNXeRB^I:é
Ò¸ȪǹĎĻȍl&ǆÊ&ŊǓž
3(JcNXeRB^I&Ǔü&Ô¢
%"1$ǆÊ&ŷȡ¡Ô¢Ȫé 3 ùƔ!JcNXeRB^Im|&ǆ
Ê"$6":ƛ 
 JcNXeRB^I'ȪġƟ%36ǆÊǹĎµƿ$"4ȪūĶÊ&ƻ
}ĤŉÊ%
 ƕ¡Ɠ%ǹĎµƿ$GVÌǆƟ" 1ţƔ7 
5Ȩê
î 2003ȫîľ 2005ȩȪľƙƢ!ěƅǰƻŢ%36ǹĎĪŢ'ȪǹĎĻȍl
1Ɲŷ6"$ǆÊ:ĤŷƨƁ6"µƿ$0Ȫƕ¡Ɠ$đŢ"
\_OQ%¢	 ȪǹĎĻȍl!'Ĥŷ&ãī%36ȠĨǩ&zŪ2=UG
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GƦ&ȇƃ¥Ÿ*&ź¤ń1Ļÿ76 
 fĭȪƻ}ĤŉÊ"$ -ǶÊ&Ă%'ȪÙÚ$£¡"ǩƅą
Ǘ!6ƻ}ĤŉÊ&ǛŦ&0Ȫ·Ê!²5Ʈ.ú 6Ȧŗ½Ɵ
ƵŔŶ&Ĥŷƅ&\_OQ" ȪȠĨǁưž&ºgȪÊÍ&ĵǚ&Ȫ
Žä&ĔƦ&¤ńƦ%¢	 ȪǶÊ*&Ăæı%$6"ƛ7 
6&3%Ȫƻ}ĤŉÊ:Ĥŷƅ ȪJcNXeRB^IǆÊ:ǹĎ
 ƅ$4ǶÊ*&Ă:Ɣę"'Ȫƻ}ĤŉÊ&ǛŦ%Ĺ¤$đ
ŕ!6"ƺ	6 
 
 ƥ6Ƥ!'ȪăƂÌǶŌ:Ĝǻ60%åƌ);Ðƽ&áć:ƚ6
0Ȫåƌ);Ðƽ&Ȇȉí»ĹȈ&Źć% ŋǝȃǶƯÁ!'Ȫf
ǃƓ%ƯÁ4Ě76åƌĚšŸ:ƊÊ%ǾȪǁưȠĨ&ƃƄ:Ǒ
ăƂÌǶŌǑ97 6åƌ);ÐƽƦ&åƌĚšŸ'Ȫ§ßƽĨ&10
wg&ȈǺùīƅ7Ȫ»Ĺ76ĹäŸ'ƊÊ%ǌƠ76"4Ź
%ţĊ:Ē"ąǗ!6  
 ľƙƢ!'Ȫåƌ);Ðƽ%»Ĺ76Ȇȉí'ȪfǃƓ%'ë$1&!
5Ȫ&īƅ%35ÈÕŝŅ&¯Ã"'$5%1&!6":ƛ
fĪȪŶ);Ðƽ!'ȪfȀ%tȊ!'ȪȋȪZc?c
3(Ȋ% Ș÷
%ȤŰü%»Ĺ61&5ȪÙȈ%īƅ6"%35ÈÕŝŅƃ6
"čĆ76":ęĠ 
 åƌ);Ðƽ%ȤŰü%»Ĺ7Ȇȉí'ȪfȀ&ļǫƭǪĿ%ƇŁ
6µƿćĜŬ7ȪDIQzŪ2Ǫŭ_F=A`:ƔƓ" Ù&Ɵȝ&
ĽƅǪŭ~ƅ7 6ſŻ:ƺ	6"ȪŚǡħ%ƅ6
Ʀ
&ǪĿ% 'ȪđĲ%&ƇŁ%ţĊ:ĒąǗ69 Ȫ
ťØ!~ƅ7Ƕǎ&Ď!6AbX^_RȪǵƪȠĨ:ƯƇ Ŷ
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);Ðƽl%œƋȪÇǅ}Ÿ&ƃƾȑä&¯Ã"$6"4ȪÇǅǶå!
'ȪŶ);Ðƽ&ƅ:ǲǱ6q1ĥǘ7674&"4Ȫåƌ
ĚšŸ:ů%Ɓ60%1ȪÐƽ&áć% 1ƺČ6"ĺ
-76 
 
 wg%Ǹ+3%ȪȎł«Ȁ%
6ÈÊ&Ĺ¤Ťƅ%ÏǁưȠĨ
ƃƄĪŢ:ȌƑ60ȪľƙƢ!'Ȫƥ 2 Ƥ!'ȪF=aeHƅQ>]bD
GrĻ&áâŇÎĪŢ% ȪQ>]bDGrĻ}&¾Ɵ&Ʈ.¸9ȪQ
>]bDGrĻ}&īƽĪŢ
3(Q>]bDGrĻ}&ÈÊƃƄć% 
İ4%ȪF=aeHƅrĻ}&é%35ÈÊƃƄćºg6":ƛ
ƥ 3 Ƥ!'K`?[ȝ:ŤƅDcQ^ALeƦ%ǽƕ¡ƓÙ±
ȠĨƃƄēǒ% ȪK`?[ĩ¾Ɵ:ŤƅQ>]bDG"K`?[Ũ
ġŇÎĪŢȪK`?[ĩ¾Ɵ:ŤƅQ>]bDG"K`?[Ũġ&±Ȉć

3(Q>]bDG"K`?[Ũġ&}Ōć:İ4%ȪK`?[ĩ¾Ɵð
Ȟ:ŤƅQ>]bDG"K`?[ŨġŇÎ:é6"%35Ȫ}Ō
ĥµƿ"$5DcQ^ALeƮƶ!'}Ō³ǞșƠ:ėÚ6"%36ǁ
ưȠĨ}vșƠėÚ!6":ƛƥ 4 Ƥ!'ƒŴiǯ&×ġQ>
]bDG&F=aeHǡǕ&0&±ơǽĻ%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 ŵîū"
2£¤#çăĚ"©ŅĹƄÙĘęÛā6ųĠ2
,ƍ£¤ĘęÉ#ƆƄÙwĐô¨ÛāƍB9]bDŞ#ÔÛāƍĥĢ
!ƄÙwĐ#°ô¨ÛāƍŁwÕõ¤6ĚŅĹƄÙĘę
/%·ĝ&
7ªŃ#´É"÷Ŕ4ƍre"ĨÌĽ6Æ 
 
 £¤ĘęÉ#ƆƄÙwĐô¨ÛāƍB9]bDĚL:Y^@Clé
w"÷Ŕŵîū"
2L:Y^@Cléw$ƍ1wģ" RM100
#ī6 4ædß"Óī 7æeß"Įƍ2wģ"çĭĲĆÀ 1,200	
kĐĔ 28Ɗ!2 RM125135#ī6 8ædß"Óī 11æeß0
12ædß"Į2"/1ƍ1wģƍ2wģ-"ƈČéĮƍ´µ
ô¨ń"!2à0"!´ µô¨#,ƍ2wģ"$fŁşô
¨6º2ç1ƍ#,#ÜŃÛāƍ1wģ#wq
"¿Ŵ#ªŃÜĚŮ2 8t/10a6ÜĚƍ1wģ"$Łşħ´ 48kg/10aƍ
2 wģ"$fŁşÓīħ´ 48kg/10a ÜĚ2ÜŃÛāŪ26Ĩ
ŵîū"
2L:Y^@Cléw#¿ŴŮ$ƍkĐŮ$ 3,378 
kg/10aƍTDNŮ$ 2,443kg/10a1ƍL:Y^@C9H[8_Z9?Z
EûŤƍkĐŮ$ 18ƊƍTDNŮ$ 26Ɗ°1ƍ£¤ĘęÉ
#ƆƄÙwĐô¨vĵ2 
 
 B9]bDŞ#Ô#,ƍġČfš#¯ÓL:Y^@C#B9]bD
ŗŐ#,#ĮŪé"÷ŔÓīũ3¯ÓL:Y^@C$ƍ
İüŜŋŏŽ-kĐŮ$®!ƍkĐĔ
/%kĐiŹ
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"/1ƍÏÿ"/2ƅÒ6ţą2ń26Ĩc
ÛƍİüŜŋ"/1»ĴŮ$ą»2,ƍļÀ²53İñ32
rŶ*#İüŜŋ$è*!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+032
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 ĥĢ°!ƄÙwĐô¨vĵƍG\=WƂ6ăĚ@_LZ>
Hbı"ŪĥĢ°ƄÙĘę"÷ŔEbI_¦G\=WÚ
ī½ƃL:Y^@C#ĄÓ 2  1ô¨vĵ$ƍķ+52L:Y^
@Cī$ RM110re#ùÞĘīƍÓī$L:Y^@C$ 7,000ë/10a
ĪÀ#ôö¹ÀƍG\=W$L:Y^@Cķ+5ƍG\=W#ÓīŮ
$ 0.5kg/10aƋôö¹À 15,500ë/10aƌ#ƍßŴ#Ý¾¥ýĆ 13	ĪÀ
#áé"$Óī21Ğ1$L:Y^@C#ƈČéƍ2Ğ1$G\=W
Ęņ#ĳČé"Į2ô¨Ûā6ųĠųĠ½ƃL:Y^@C#
ĄÓ 2  1ô¨#¿ŴŮ$ƍkĐŮ$ 3,178kg/10aƍTDN Ů$
1,908kg/10a 1ƍL:Y^@C9H[8_Z9?ZE#lüwûŤ
kĐŮ$ 7ƊƍTDNŮ$ 2Ɗ°ƍÅí#G\Ab¦G\=W
īL:Y^@C#ĄÓ
/%L:Y^@CléwûŤƍkĐŮ
$ 6Ɗ
/% 12ƊƍTDNŮ$ 11Ɗ
/% 24Ɗ»!ƍ}Ę
ęÉ$ 3.39DMkg/1ƍL:Y^@Cléw/1 8ƊuL:Y^@
C9H[8_Z9?ZE#lüw/1 21ƊƆƍ}ĘęÉ#Ɔwqvĵ
Åí#G\Ab¦G\=WL:Y^@C#ĄÓ 2  1ô¨û
Ťƍ1Ğ1#Įé$áé2ƍ2Ğ1$ 1`æĪÀÞ!2
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ɱɢ ~ʈ1988ʉƾƟ·ǅ4qı0ɿŜ¦ŷƨ ɿŜǅ ſʀȼƨ
% ĴǍʌǓȽǡɍ 2ʐ 5463 
ǨĖ¡Ťʈ1999ʉɿŜǅÑ'10¾ďǸ ʂəƳ=eZL>aU7ʈHP
LCʉ4Ǎ	Ăɨƨ0ȽŜɂȳƨ ƈȸʌȤãȽʁíǡǮìÓ 58ʐ
1725 
ɹűòɓgǵŲɉôgȬæƶËgjk ~gʃĖǧ¡ʈ2004ʉºȧǝ ȚȂɿŜ
ƁèɿŜľ¦ ăĻʌºȧǓEǡì 4ʐ49–56 
ºȧǝɕƉ·ýƈżłʈ1995ʉë,
ȓ ƾǼÑɨĪǂƷɨ ɰʌĠľ
ʏġģȽʁľȉŪʌºȧǝɕƉ·ýƈżłʊºȧʊp50 
qõǓǌʈ2000ʉëȓ·ŠȺȺȷZN`6cʊqõǓǌʊŵ}ʊp1–246 
ƢěċôgěȴɶŨgǐǎĦigŻű ȒgǘǎĈǏgzk ǖgŸ ®gɪűŖ
ɡʈ1981ʉYhc=eJWA8dhCɘġȂn ) ǻªǍń
ȯ Ǣǯʌ2ʌǻÂ"ɋȩªǍńȯʌʈ1ʉ2ŰL9]e?BA8d
hC ǕɥÖɎɿŜʌǥǓǡì 71ʐ5763 
Ơȴ ʈ2009ʉjȶǃ ǶɿŜ ÖɎȼ;8MVJ=ʈȚȂɿŜªǍǡǮ
ȈʉʌšŲȤãǓǌǫú¼ʊŵ}ʊp21–25 
ȬÀɡʈ1988ʉēƵÌʄ#5ëǬǅ ȗǁģŠǍşƨ	ʌǥ
÷ěàȽì 36ʐ1–100 
ƴƤȞɶgÍĐ»ĀgƫǎǏʈ2003ʉĞɊɿŜǍFc;[Öǫ ǆĶʌȣæ
ǓEǡì 35ʐ15–20 
ÈɅ ʈ2011ʉmȝǕɥA8dhC Ȃnk ƩĺƿʌǕɥÖɎ4Ņō0Ȃ
nſʀǳǉʌǄȤàȟ 59ʈ1ʉʐ13–16 
ĮȬƘÕgƆǎ ȖgĞPűưɝʈ1985ʉȴ½ũã0Fc@h £üǯƜ
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 ªǍɰ10ǡǮʌšȤȾ 31ʐ140–142 
Goto M, Nishijima A, Goto T, Morita O (1987) Palatability and chemical compositeon 
of sorgum (Sorgum) foggare. Jpn Guillot FS, Wright FC, Oehler Dʈ1986ʉ 
Concentration of ivermectin in bovine serum and its effect on the fecundity 
psoroptic manage mites., Am J Vet Res47ʐ 525–527 
ÀǎǛgĎŴƪȌgąà ³gǰt¢ ɆgƄƟɠɡʈ2009ʉyŰL9]e
?BmȑɏƁè0ÖǫgőǫƉĶgġ 3ǻ ƈȸp"ƁƇ
ćģǋǌĶʊȐĶÂ&1ĭɼ. ʅęɕȅEǡìʈǓǌʉ3ʐ19-26 
Àǎɺǋʈ1990ʉĆǓŊƧǅ-"¤ǉǅ ǆĶʌǓǌ ǡǮ 44ʐ128–134 
ÀęįigqĖɉôgű|ʈ2006ʉBQʊEfIThM>aD őǫɨ
wǅǋǌɨʌšȤȾ 52ʈ© 1ʉʐ48–49 
ƣǎû«ʈ2003ʉȘǳǹȇȭƥǔȫ8Xc\=IfʈDLe\=hcʉ ȫǉ
ǍʌšȫǉȾ 122ʐ527–538 
zk ǖgqėɝţgɪű ɜgɵǎŤyʈ1980ʉA8dhCǍ
*20 
őÆŰȽʁʋőǫŰ Ǫ´
ǋȔgÅɨ ð·ʎÛ/Ɓè Éȕ
ĶʋʌǥǓǡì 70ʐ5371 
zk ǖgqėɝţgɪű ɜgŸ ®gɪűŖɡʈ1981ʉYhc=eJWA8d
hCɘġȂn ) ǻªǍńȯ Ǣǯʌ1ʌǻǲĂ )
 ȤǫÖǫ ȼǋǌńȯʈ1ʉL9]e?B 2Ű ) ÖǫƁèʌ
ǥǓǡì 71ʐ4356 
zk ǖgqėɝţgɪű ɜgŸ ®gɪűŖɡʈ1982ʉYhc=eJWA8d
hCɘġȂn ) ǻªǍńȯ Ǣǯʌ2ʌǻÂ"ɋȩª
Ǎńȯʌʈ3ʉǻ ăȻʌǥǓǡì 72ʐ109114 
zkÍɷgɱɢ Ÿgƃűį¿gǎɖ ĲgǠzĵɷgąǎÿĬʈ1989ʉL9]
e?BgFc;[Ƶőşħ4r0ɿŜǅǻ ńȯǗƈȸʌ
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 ɕǡEfGhǡì 15ʐ31–45 
Ǡǎȝʈ1990ʉĿÞ0BQÂ"BQåȤãǡǮ ľŹĔůʌšȤ
Ⱦ 36ʐ210–217 
ǣɢ ǱgɰŲ äʈ1999aʉžűǝ0ɇǍɿŜʌɇ$5-"ɇ$5ëȓ
 ɦɩĕÑŭɨ ăĻʌáȓȾ 70ʐ39–44 
ǣɢǱgɰŲ äʈ1999bʉëȓ·
ɇ$5q ɬ-"{ɫ ·ýīĻð
·ƇǅĶÒÅǪȮĶʌáȓȾ 70ʐ45–50 
ĘĚ ȪgÏsz ĵgŢěŕĞʈ1981ʉɲɸL9]e?BA8dhC Ǖɥ
ÖɎʊɿŜ."ßíŏö%Â&1ĭɼ. šȤȾ 26ʐ418423 
ŽÀûĬgǦǎɀăʈ1988ʉL9]e?BFc;[ Ƶő-0ɐŌǒɿŜ
ǅ ÿĂǋǌʌǦėɕȅȽǡì C–8ʐ51–55 
ǥ÷ěǝǊîɕŕɢɕƉŉțɁʈ	ʉǥ÷ěǝǅ©ȓŜŠǍéƺʈĠľ 21
ġǃʉʌǥ÷ěǝǊîɕŕɢɕƉŉțɁʊƒƯʊp30 
ǥ÷ěǝ_ZScĊǲ ÎǡǮŋɜɃʈ2009ʉ_ZScĊǲ ÎǡǮìÓŪʌ
ǥ÷ěǝŕǲɢȅÌŕǲɁǩýńȯgòýɛŐĄʊƒƯʊp1–106 
ɩúĢËʈ1973ʉA8dhCǍL9]e?B ÅǭŰſʀÅɨʌǄȤàȟ 2
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Summary 
 
Studies on self-supplied feed production method based on efficient utilization of land in 
the southern Kanto region. 
 
Kentaro Orihara 
 
The purpose of this study is to develop a method of producing self-sufficient 
feed based on the efficient utilization of land in the southern Kanto region. This paper 
discusses the following four points: 1) the cultivation method of forage crops with high 
land productivity, 2) the labor-saving and high-yield cultivation method of forage crops, 
3) the method of improving the quality of silage, 4) the safety of self-sufficient 
production utilizing abandoned lands for grazing and the protection of animal manure 
compost. 
 
First, I examined the corn double cropping system for silage to develop a 
method of cultivating forage crops with a high land productivity. In the first crop from 
early April, the very early-maturity cultivars with an RM of 100 reached the ripe stage 
in late July. In the second crop from early August, the late-maturity cultivars with an 
RM of 125-135 reached the ripe stage in late November or early December, and 
required approximately 1,200°C of effective cumulative temperature (ECT) for ripening 
and 28% of the dry matter ratio. We concluded that the combination of the very 
early-maturity cultivars (RM100) and the late-maturity cultivars (RM125-135) was 
suitable for a double cropping system in the area examined. 
Non-tilled cropping was conducted for stable cultivation in the second 
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cropping. The method of fertilization was to utilize one year’s worth of manure compost 
by 8t/10a before the cultivation of the first crops. After that, 48kg/10a of ammonium 
sulfate is used to fertilize both the first crop with tillage and the second crop with 
non-tillage. The annual yield of the corn double-cropping system was 3,378 kg/10a dry 
matter yield and 2,443kg/10a TDN yield. Compared with the two crop system of corn 
and Italian ryegrass, the dry matter yield increased by 18% and TDN yield increased by 
26%.  
 
Second, I examined the labor-saving and high-yield cultivation method of 
forage crops for contractors. This method utilized sorghum in order to develop a 
labor-saving cultivation system for forage crops. Corn of very early-maturity cultivars 
below an RM110 was used for mix cropping with the sorghum-sudangrass hybrid 
“Minekaze”. In a period when the average temperature was approximately 13°C, corn 
seeds were sown in a ratio of 7000 stalks/10a planting density and sorghum seeds were 
seeded in a ratio of 0.5kg/10a (15,500 stalks/10a planting density). The first cutting was 
conducted in the ripe stages of the corn. The second cutting was conducted during the 
dough-ripe stage of sorghum aftermath.  
The annual yield of the developed mix cropping of the sorghum-sudangrass 
hybrid “Minekaze” and corn was 3,178kg/10a dry matter yield and 1,908kg/10a TDN 
yield. The dry matter yield was 7% higher than that of the double cropping system of 
corn and Italian ryegrass and the TDN yield was 2% higher. When compared with the 
conventional mix cropping of corn and sorghum or corn double cropping, the dry matter 
yield was 6% lower and 12% lower respectively and the TDN yield was 11% and 24% 
lower.  
The labor productivity of the cropping system was 3.39 DM kg/minute, which 
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was 8% lower than that of the corn double cropping. However it was 21% higher than 
that of the double cropping of corn and Italian grass. In regards to the harvest time, the 
first cutting of the cropping system was conducted in the same period as the old mix 
cropping of corn and sorghum, while the second cutting was done one month earlier 
than that. The results show that decentralized work has the possibility to expand crop 
acreage if a part of the conventional mix cropping is replaced with the mix cropping of 
“Minekaze” and corn.  
 
Third, I examined the proper harvest time for ensiling the immature corn in 
order to improve the quality of the silage. The dry matter yield of the immature corn 
whose seeding was delayed was unchanged when the corn had been covered with frost 
during the foggage conservation period. However the later the harvest date, the more the 
dry matter ratio and the dry matter’s ear ratio increased.  
Adjusting the harvest time with foggage conservation allowed for the adjustment of the 
water content of the immature corn (which included a high percentage of water in late 
fall) and also reduced the loss of nutrition caused by seepage. However, it is not 
preferable to conduct foggage conservation after the green color fades and the plant 
begins to wither because foggage conservation decreases the amount of mono- and 
oligo-saccharide. The results indicate that the proper harvest time of immature corn is 
the period when the green color remains but withering and dryness can be observed in 
leaves during foggage conservation.  
 
Fourth, I examined the method of utilizing grazing as means for using 
abandoned cultivated lands. We made centipede glass pasture with hoof cultivation 
method and investigated the vegetation and grazing capacity under pasture 
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establishment. Pasture was established by hoof cultivation on abandoned cultivated land, 
with dominated by festulolium and southern crabgrass. As a result, the coverage of 
centipede glass in autumn increased by 3.3% in first year, 12.2% in second year and 
66.7% in third year. Centipede glass became the most dominant grass species in the 
third year. As the coverage of centipede glass of increased, the vegetation rate in 
pasture increased and the number of grass species decreased. The grazing capacity of 
the pastures gradually increased during its development: 939 cow•day/ ha in the first 
year, 1,198 cow•day/ha in the second year, and 1,363 cow•day/ha in the third year. 
 
For the protection of the animal manure compost, I investigated heavy metal 
content in the compost produced in Kanagawa and examined its characteristics as well 
as its relation with other fertilizer components. There were more micronutrients such as 
zinc, copper, and manganese in pig manure compost than cattle and poultry manure 
composts. There was also a small amount of heavy metals such as arsenic, cadmium, 
mercury, and lead that could pollute the environment. Zinc, copper, manganese and lead 
were contained in some composts in a high concentration. In cattle manure composts in 
particular, the greatest amounts of these metals were over the recommended standard 
for sludge fertilizer as well as the value outlined in Fertilizer Control Law. These values 
showed a possibility to cause land pollution. Since there was no correlation between the 
heavy metals content in the animal manure compost and other fertilizer ingredients, it is 
difficult to infer its heavy metals content based on the analysis of a section of compost. 
Therefore, an analysis of individual components is required.  
 
According to principal compost analysis, it had been suggested that high 
densities of heavy metals contained in the animal manure compost came from 
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sub-materials. Today, many kinds of unusual materials are utilized as sub-materials for 
the purpose of cost reduction and resource recycling. Therefore it will be important to 
continue monitoring the heavy metals content in the animal manure compost and 
accumulating the data in order to reveal the origin of the heavy metals contained within.  
In this study, the following four points were discussed. First, I showed that the 
production of self-sufficient fodder can be increased by two methods: 1) improving land 
productivity by introducing a silage corn double cropping system in the southern Kanto 
region, and 2) expanding the undertaken area through work distribution among the 
contractor organization and using the mix cropping of sorgum-sudangrass hybrid 
“Minekaze” and corn. Second, I discussed the proper harvest time for ensiling the 
immature corn and indicated that it improves the quality of silage along with leading to 
the efficient utilization of self-sufficient fodder. Third, I showed the means of utilizing 
abandoned cultivated lands. Grazing in the abandoned cultivated lands contributes to 
controlling the amount of Japanese mountain leeches that cause environmental issues as 
well as developing pastures of centipede grass while continuing grazing. Forth, I 
examined the heavy metal content in the animal manure compost and showed that there 
is a need to consider the safety of animal manure compost in order to keep a sustainable 
agriculture. 
These results could be considered a contribution to the self-sufficient fodder 
production that efficiently utilizes land in the southern Kanto region of Japan and also 
considered to be a method that plays a part in stable dairy farming.  
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